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This study investigates two water balance models from different levels of complexity to 
recognize the impacts of climate change on water resources. The main objective is to examine the 
capacity of future runoff calculations of a parsimonious simple water balance model compared to 
a more complex model under the climate change variables. The selected water balance models are 
the simple one-parameter Budyko-type model using the Zhang’s equation with single parameter 
(α)  and the more complex model (HELP3) applying Soil Conservation Service (SCS) curve 
number method to calculate future runoff predictions. The study has a twofold focus, first on 
explaining the simple model and complex model with their fundamental computation processes 
and characterizing model parameters according to their similar purposes of determining the 
precipitation partition, and later analyzing the runoff result comparisons for the study area and 
correlation between the model parameters under the climate change variables. The reconstructed 
one-parameter Budyko-type model and HELP3 model are applied to two watersheds: Loggy 
Bayou and Bayou D’Arbonne in Northern Louisiana and Southern Arkansas using the BCCA 
statistically downscaled datasets from 1950 to 2098 to calculate mean annual runoff and average 
monthly runoff. The main finding of this study is that the one parameter Budyko model is a good 
representation of future runoff projection under the climate change impact for mean annual runoff. 
The comparison results show the mean annual runoff values are found for each of the 2,320 
hydrological response units (HRU) for early, mid, and late century with auspicious 0.99 R2 value 
for each period of the century for both subbasins. The runoff results comparing the aggregate of 
projected runoff of the entire subbasins for each year throughout the century indicates more than 
0.80 NSE value for both watersheds. However, as the issue appeared in many other Budyko 
studies, the model performed poorly on the interannual time scale in consequence of neglecting 
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the catchment water storage changes in time. The single parameter (α) from the one parameter 
Budyko model has a strong curvilinear relationship with the SCS curve number for both statistical 






Chapter 1. Introduction 
1.1. Literature Review 
Knowing the daily weather forecast makes everyday life more manageable and prepares 
the public for extreme events such as snowstorms, torrential rain, or intense heat waves. 
Nevertheless, having information about expected changes in water sources is vital knowledge in 
order to prepare for potentially negative consequences and incoming water-related catastrophes 
such as floods and droughts. Mainly, it helps authorities make the considered and logical decision 
from the point of view of global or local scale. Understanding the causes and circumstances of 
waterborne disasters and acting responsibly is one the primary duties of authorities to keep people 
safe in their living environment. Additionally, the crisis that is expected in the long-term, linked 
to the water resources such as climate change effect needs to be a concern for making management 
plans for urban and wildlife environments. The water-related catastrophes or long-term water-
related crises are directly connected to water circulation, and it is crucial to comprehend its 
elements and processes. Although there are many factors that affect the water circulations, water 
balance models are essentially able to define a holistic understanding of future predictions 
(Budyko, 1982). However, developing those models is an expensive and time-consuming process. 
Both private and governmental organizations spent massive amounts of money and resources to 
create such models to have a better understanding and comprehensive management point for the 
future of water resources. Hence, it is crucial to seek less complicated and more realistic water 
balance models to apply on broader scale subject areas with lower budgets and precise timelines 
(Feng et al., 2012).  
Water balance models can be created at different levels of complexity. Simple ‘bucket’ 
models are mostly designed to represent the most critical processes of the focus of the studies. 
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When correctly applied, bucket models produce practical knowledge about the operative behavior 
of the modeled systems. Complex models are required to comprehend complex feedbacks and 
interactions between several processes of the system. However, increasing the complexity of a 
model does not necessarily equate to a more accurate model, and it is fundamental that the model 
complexity matches the data availability and accessibility. The code for a reliable and accurate 
water balance model is to have a precisely established intention and to decide a proper model 
design (Zhang et al., 2002). 
The essential flux term for hydrologic water circulation is evapotranspiration, which is a 
vital part of understanding the intricate relationship between climate, vegetation, and soil 
(Donohue et al., 2007; Dooge, 1992; Huo et al., 2013; Zhang et al., 2001). For determining the 
catchment scale hydrological fluctuations, evapotranspiration can be used as a diagnostic tool (Liu 
and Yang 2010). Potential evapotranspiration determines the available energy and precipitation 
control for the long-term mean evapotranspiration and runoff variations at the catchment scale; in 
regards to this, the Budyko framework provides an enduring and broadly applied simple bucket 
model to inspect the energy and water fluxes (Budyko, 1974). The Budyko model can be described 
as a ‘‘top-down’’ approach which holds a practical purpose for comprehension of overall 
catchment operation and function based on the observed data; it intends to define the hydrology as 
a system without centering on the physical processes in isolation (Wang and Tang 2014; Harman 
and Troch 2014; Zhang et al. 2008). Searching for major restrictions is the initial step in the 
catchment water balance modeling. Following the necessary model complexity improves when 
deficiencies are faced during the process (Zhang et al., 2008). Comparing its convenience and 
parsimonious characteristics with other hydrological models, mostly physically-based ones such 
as Variable Infiltration Capacity (VIC) model and the Soil and Water Assessment Tool (SWAT), 
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studies prove that Budyko-type models can be just as useful to obtain relevant information 
concerning the climate change effects and impacts of anthropogenic activities on the hydrological 
alterations for the management side of water resources at the catchment scale (Liu and Yang 2010; 
McVicar et al. 2007; Donohue et al. 2007; Wang et al. 2016). 
In order to achieve the aim of creating less complicated and more realistic water balance 
models, it is important to improve the Budyko-type water balance models by developing a new 
holistic understanding and combining different hydrologic approaches and climate change 
variables to produce more accurate results for the future predictions of changes in the water bodies 
and resources. Both the Budyko framework and the Soil Conservation Service (SCS) curve number 
methods are hydrologic models which were developed according to empirical data from a vast 
number of catchments. Both of the hydrologic models are successfully utilized to calculate water 
resource estimates at various types of watersheds (Yadav et al., 2007). However, these two models 
are formulated from different physical concepts and according to their variable functions over the 
controlling factors of precipitation partitioning, they are based on distinct representations of the 
hydrological processes. The SCS model is created by considering the proportionality idea of the 
direct runoff and proceeding extraction which denotes post-ponding infiltration. On the other hand, 
the Budyko model is based on the idea of the limitation of available energy and water in the 
environment which describes energy as the limiting force on evapotranspiration when water is 
abundant, and water is the regulating factor when there is ample energy (Wang and Tang 2014). 
This research questions the method of the one-parameter Budyko-type top-down energy 
and water balance equations by investigating its relationship with more complex hydrological 
models to determine climate change impact on runoff in the Southern Arkansas, Northern 
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Louisiana area. It mainly concentrates on the one advanced hydrological model (HELP3) which 
uses the SCS Curve Number method for future runoff predictions. 
1.2. Climate Change 
The ecohydrological structure of the earth has been critically affected by climate change, 
escalated consideration of anthropogenic activities, and their complicated interactions. Increasing 
concentration of greenhouse gases in the atmosphere by use of fossil fuels, agriculture, and 
deforestation results in more frequent and rigorously extreme climate events according to the 
Fourth Assessment Report (AR4) of the Intergovernmental Panel on Climate Change (IPCC). 
Additionally, the trend of rising atmospheric temperatures and dropping potential evaporation has 
been observed in many regions of the world (Xu et al. 2006; Roderick and Farquhar 2004; Hobbins 
et al. 2004; Golubev et al. 2001). The IPCC projects 2 to 4 oC increase of the global temperature 
and 18 to 59 cm rise of the sea level in the 21st century (Stocker et al., 2010). These phenomena 
have influenced the hydrological patterns in numerous basins across the globe, engendering a 
range of water resource concerns in many areas and divisions between industrialization and 
environmental protection (Jones et al. 2012; Huntington 2006; Gordon and Famiglietti 2004; Liu 
and Yang 2010). Those changes will indicate alterations in precipitation and other atmospheric 
factors, which will result in variations in the runoff reaction and terrestrial water balance (Jones et 
al. 2006; Wigley and Jones 1985; Schaake 1990; van der Velde et al. 2014). 
Future runoff changes, specifically where flow rate decreases, may require contemplated 
actions and an improvement in the way both governmental and non-governmental organizations 
oversee water assets. There are various investigations of climate change effect on water that have 
been completed for different purposes all around the world. Those investigation strategies are 
applied in a complexity spectrum from very straightforward models based on the concepts of 
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climate elasticity of runoff (e.g., prediction nearby 2%– 3% change in runoff is caused by 1% 
change in future precipitation projections) (Chiew, 2006; Fu et al., 2007; Sankarasubramanian et 
al., 2001) to detailed modeling research that downscale outputs from worldwide and territorial 
climate models to get catchment scale climate systems and use them to create hydrological models 
(Kay et al. 2006; Fowler et al. 2007; van Roosmalen et al. 2010; Chiew et al. 2010; Quintana Seguí 
et al. 2010; Vaze and Teng 2011). Numerous vast scale analyses require modest approximations 
of climate change effect on long-term water accessibility to evaluate the potential effect on water 
resources. It is expected that primary techniques might be adequate for these studies, or possibly 
they could be used at first to evaluate whether a more comprehensive modeling study is demanded 
(Jones et al., 2006).  
The climate change effects on water sources and impact of catchment characteristics on 
future predictions of hydrologic fluctuations have been extensively estimated by applying the 
Budyko framework in many analyses. These studies have shown climate and catchment properties 
operate the hierarchy of control on water balance over multiple temporal scales (Liang and Liu 
2014; Zhang et al. 2008). The frequent assumption of assessing the climate change effects on 
catchment water balance by applying the Budyko framework is that disturbances in climatic 
variables, such as precipitation and potential evaporation, will produce changes in 
evapotranspiration. Moreover, the significance of the alteration is equal to fluctuations in mean 
annual precipitation, potential evaporation, and the capacity of catchments affectability (Zhao et 
al. 2010; Zhang et al. 2011; Milly and Dunne 2002). The Budyko framework has lately seen a 
reawakening in hydrological studies due to the framework’s comprehensiveness and effectiveness 
for analyzing the impacts of long-term global change on water sources. The Budyko framework 
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indicates mostly adequate results for predicting the climate change impact on catchment water 
balance in many cases (Wang et al., 2016; Zhang et al., 2011; Zhao et al., 2010).  
This paper interrogates the usage of the one-parameter Budyko-type top-down energy and 
water balance equations by researching its connection with more intricate hydrological models to 
estimate climate change impact on runoff in the southern Arkansas, Northern Louisiana area. This 
study particularly focuses on the one advanced hydrological model (HELP3) applying the SCS 
Curve Number method for calculation, along with The Budyko framework which is an accessible 
application for water balance models and has been broadly studied to calculate the impact of the 
change in atmosphere factors on the hydrologic equilibrium (Sivapalan et al. 2003; Oudin et al. 
2008; Zhang et al. 2008; Potter and Zhang 2009; Teng et al. 2012). There other successful 
examples that support the framework’s efficiency and parsimonious feature including studies 
conducted by Donohue, Roderick, and McVicar (2011) and Roderick and Farquhar (2011) which 
applied an improved Budyko equation to investigate the runoff response to fluctuations in the 
vegetation components and climate in Australia. It has been proven that simple models conducting 
the climate change impact on estimated mean annual runoff by using the similar Budyko-like water 
balance equations performed well in comparison with more complex models (Gardner, 2009).  
1.2.1. Water Balance Models 
1.2.1.1. Understanding the Hydrologic Cycle 
The radiant energy from the Sun is the power of water circulation near the surface, which 
is commonly recognized to start with the evaporation of water resulting with water vapor transport 
to the atmosphere where it will generate precipitation. It is essential for this study to understand 
the possible partition of precipitation in the hydrologic cycle; 
The partition of precipitation on the earth’s surface (Figure 1) may occur as:  
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(1) intercepted by plants and evaporated straight back to the atmosphere,  
(2) drained into the earth and be transpired by vegetation or evaporate from the surface.  
(3) infiltrated through the soil layer as groundwater recharge and/or,  
(4) surface flow as runoff (Zhang et al., 2002). 
 
Figure 1. The partition of precipitation on the earth surface in the hydrologic cycle 
1.2.1.2. Understanding Water Balance Models 
Water balance is based on the assumption of conservation of mass which any fluctuations 
in the liquid concentration of a soil mass must equal the difference between the volume of water 
that enters and leaves it. Therefore, in theory, water balance can be calculated for any soil size, 
varying from a tiny sample of soil to a catchment (Zhang et al., 2002). The dynamic water balance 
is usually expressed as: ddt w(t) = P(t) − E(w, t) − Q(w, t)                                                 (1)   
where w(t) is the soil water storage, P(t) is precipitation, E(w, t) is evaporation from the 
soil surface, and Q(w, t) is the runoff or overland flow. Integration of equation (1) over a time 
interval T is shown as the following equation: 
w(T)-w(0)
T = P − E − Q                                                     (2)   
where P, E and Q are mean water fluxes given by: 
Precipitation
Interception Transpiration Infiltration Runoff
 
8 
P = 1T� P(t)dtT0 , E = 1T� E(w, t)dtT0 , Q = 1T� Q(w, t)dtT0              (3)   
If T is long enough, the water storage changes for the long-term average will be irrelevant 
to the water fluxes, therefore the storage change can be neglected as: 0 = P − E − Q                                                                (4)   
which can be considered as the steady-state water balance (also known as the simple bucket 
model). 
The fundamentals of the steady-state water balance model are based on the framework that 
is introduced by Budyko (1958) and Fu (1981) and later extended by Milly (1994) and Zhang et 
al. (2001, 2004). This holistic approach is based on the hypothesis of water balance which is 
controlled by water availability and atmospheric demand. The water availability can be estimated 
by precipitation; the atmospheric demand is represented by potential evapotranspiration which is 
the maximum possible evapotranspiration resulting from climatic factors such as solar radiation, 
temperature, and wind speed (Zhang et al., 2008). 
The technique’s primarily favorable advantages are that it uses effortlessly accessible 
information such as precipitation and overflow and is based on a reasonable calculation. It appears 
to be straightforward on a fundamental level, however, it is hard to quantify or estimate each of 
the segments. The assessment of the water balance equilibrium requires consideration and 
adequate information about the framework. The capacity of the model relies on the time period 
over which the water balance is processed. On a yearly premise, the balance in water substance of 
the root zone is likely to have little connection with the aggregate water balance and can be 
disregarded. However, over a shorter interval, the change in the soil water storage can be critical 
and must be considered (Mitchell et al., 2008). 
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A water balance model can be admitted as an arrangement of equations intended to 
represent some parts of the hydrological cycle. Contingent upon the targets of the research and 
information accessibility, modeling can have distinctive levels of complexity; in fact, the model 
can be a simple representation of the reality, regardless of how complex it might be. A simple 
bucket model might be reasonable for some missions; in different cases, more complex models 
might be required. It is essential to perceive that expanding model complexity does not truly 
enhance accuracy (Walker and Zhang 2002). 
1.2.1.3. Complexity of Water Balance Models 
The concept of the framework depends on our comprehension of the hydrological cycle 
and the diverse pathways that water can take inside a catchment. In the simplest example, the 
control volume is considered as a bucket that is filled by precipitation and discharged by 
evapotranspiration. At the point when the container is full, additional water is accepted to end up 
in the deep drainage. The only required input information by this model are precipitation, actual 
evapotranspiration evaluated from potential evapotranspiration, the accessible water storage 
capacity, and soil water content. A case of such a model is performed in Walker and Zhang (2002). 
Additionally, there are studies that apply numerous modifications of the simple bucket model that 
are subjected to the theory of the framework and techniques for assessing evapotranspiration 
formulated (Walker and Zhang 2002; White et al. 2000; Sophocleous 1991; Rowell 2014; Lerner 
et al. 1990; Scotter et al. 1979). 
More complex models are accessible that attempt to solve the soil moisture dynamics 
between vegetation development and the soil moisture concept (Walker and Zhang 2002). These 
models are intended to simulate complex co-operations within the framework, to investigate 
sensitivities to various presumptions and to give a more thorough analysis of study results. Most 
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have been sensibly archived and well-preserved, and individuals can be prepared to use the models 
(Walker and Zhang 2002). Nonetheless, there are tradeoffs in picking between simple bucket 
models and complex models. One of the disadvantages facing more complex models is that they 
request more data and additional time on the part of the user to comprehend them. Applying a 
complex model without comprehension of its overall structure and data factors can bring about 
issues, and explaining results from those types of models can be difficult as a result of output 
between processes. There is an important point in choosing a complex model if adequate data is 
not accessible. The way to achieve effective modeling is to have clear purposes, a great 
comprehension of the system, and an obvious identification of proper representations with a clear 
concept of the framework and coordinating of model complexity with data accessibility (Walker 
and Zhang 2002; Williams et al. 1998). 
The motivation behind water balance modeling is by and large to improve our 
comprehension of the critical processes that impact the hydrological cycle and to broaden 
knowledge from field or research experiments to quantitative expectations for different areas and 
climates. The models are dependably a simplification of the field forms; however, they endeavor 
to represent essential variables that impact water balance. Including projections of less critical 
procedures may give unavoidable losses if the expenses of greater model complexity begin to 
outweigh the additional value over extra usefulness. Distinctive models are simply unique balances 
amongst usefulness and complexity; users need to decide on a tool with a balance for their specific 
reason. As a rule, a great general guideline is to maintain a strategic distance from superfluous 
complexity and to accomplish a level of process detail reliable with the significance of the 
procedure for the purpose itself. There is very little point in having moderately insignificant 
procedures represented in detail (Zhang et al., 2002). To accomplish the objective of formulating 
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less complicated and more realistic water balance models, it is essential to develop the Budyko-
type water balance models by advancing a new holistic perception and connecting different 
hydrologic methods and climate change variables to generate more accurate results for the future 
projections of alterations in the water bodies and resources. It has been proven in many studies 
that simple models conducting the climate change impact on estimated mean annual runoff by 
using the Budyko-like water balance equations performed well in comparison with more complex 
models (Gardner, 2009).  
1.2.2. Budyko Framework 
The Budyko framework is frequently applied to simulate evaporation as a function of an 
aridity index in a simplistic supply-demand structure in water resources modeling (Renner et al. 
2002). Before introducing the details of the framework, it is necessary to portray the assumption 
behind the Budyko framework. First scenario is that the annual actual evaporation might be equal 
annual precipitation which requires enough energy to evaporate the entire rainfall. Those areas are 
typically moisture constrained. For other scenarios, annual evaporation might be equal to potential 
evaporation. When the solar radiation which creates force for evaporation is less than the 
demanded energy to evaporate the entire annual precipitation, the water retained from evaporations 
creates runoff. These areas are typically energy constrained. The available water or the available 
energy is the limitation of evaporation, contingent on the aridity of the climate in the area (Gerrits 
et al., 2009). The Budyko framework is an easy utilization for water balance models and used in 
studies to determine the influence of environmental shifts on the hydrologic equipoise (Oudin et 
al. 2008; Potter and Zhang 2009; Sivapalan et al. 2003; Teng et al. 2012; Zhang et al. 2008). There 
are some other auspicious examples that strengthen the framework’s competence and 
parsimonious characteristic including studies completed by Donohue et al. (2011); and Roderick 
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and Farquhar (2011) which implemented an advanced Budyko equation to investigate the flow 
response to changes in the vegetation and climate in Australia. It has been confirmed that simple 
models conducting the climate change impact the estimated mean annual runoff by using the 
similar Budyko-like equations worked well in comparison with more complex models (Gardner, 
2009). 
1.2.2.1. Applications of the One-Parameter Budyko Framework 
Climate conditions and catchment features are the primary factors that control the 
catchment water balance. The control level is determined by individual elements of the water 
balance which alters with time and space in the system and is also subject to the spatial and 
temporal variability of these elements (Zhang et al., 2008). The catchment water balance can be 
displayed by the Budyko curve, and the form of the curve can change for each catchment 
depending on the variations of the parameter in the Budyko framework. Studies have verified that 
the system characteristics, such as climate seasonality, topography, soil types, and vegetation 
significantly influence the parameters in the Budyko-like equations (Milly, 1993, 1994, Yang et 
al., 2007, 2009, Zhang et al., 2001, 2004).  
The parameter ω in Fu's equation is an effective model parameter in the Budyko-type 
frameworks and is studied widely by applying to a variety of catchments with different 
characteristics. The ω values are between 1.0 and 4.9, with an average value of 2.6 in 224 small 
catchments in the US, whereas the ω values are found from 1.3 to 4.6 in 32 large river catchments 
with an average value of 1.8 in Australia (Xu et al., 2013). The ω values of the forested catchments 
are 2.8, and the grasslands are 2.4 based on the studies in 470 catchments in Australia (Zhang et 
al., 2004). The various range of given ω values proves that despite the potential evapotranspiration 
/precipitation ratio (dryness index) is the same for an area, the surface hydrology would still differ 
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as a result of the spatial distinctions of specific factors and the interactions among them. Therefore, 
additional interpreting is needed to be controlled for specific circumstances on water balance, 
which alter by the effects from the spatial scales, vegetation cover type, and hydrologic 
characteristics (Wang et al., 2016). Moreover, investigation of the temporal and spatial variability 
of the yearly water and energy equilibrium is completed by Yang et al. (2007) applying the climate 
and runoff dataset in 108 arid catchments in China. Fu’s equation is used for calculating the year-
long actual evapotranspiration values proving that the results might determine 95.2% of the 
deviation of the observed data. Their study validates that using Fu's equation to calculate the actual 
evapotranspiration from the annual water balance by neglecting the interannual fluctuation of 
water storage in the catchment might challenge the conclusion of the equation's limited capacity 
of estimating the annual evapotranspiration accurately. Additionally, they concluded that values 
unveiled in the study are independent from the catchment size, and the spatial scale is not the 
reason of the variation in the parameter in Fu’s equation. However, the annul average runoff 
estimations and ignoring the short-term changes of water storage in the study areas cause the 
framework to not produce sufficient results even for long-term extreme events such as year-long 
intense runoff increasing or decreasing that is dramatically below or above average. 
Xu et al. (2013) introduced a holistic model to calculate the water-energy balance 
proportion, which was applied to any size of catchments both small and large-scale universally. 
They used the data from 224 small-scale watersheds ranging from 100 km2 to 10,000 km2 and 32 
large-scale watersheds ranging from 230,000 km2 to 600,000 km2. The study applies the method 
of calibration using both advanced models and the least squares technique for the evaluation of the 
Budyko parameter in the large and small catchments. The study observed that the catchment-
specific one parameter from Fu’s equation and the long-term mean annual vegetation coverage at 
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a large spatial scale were linearly correlated with each other. However, the effectiveness of 
vegetation on the Fu's one-parameter at a small spatial scale was less significant.  This result might 
indicate that the correlation between Fu’s one-parameter ω and vegetation depends on the spatial 
scale of the catchment areas in defining the water and energy balances. Zhang (2004) formulated 
a Budyko-type equation by using a mathematical approach to Fu’s equation. This equation 
suggests that annual runoff could also be projected by ignoring the interannual water storage 
change and focusing only on the energy and water balance variations along with the model 
parameter. 
Zhang et al. (2008) studied 265 basins in Australia by using the equation, and the results 
determined that equalization works well for most of the basins; 90% of them have the coefficient 
of efficiency values greater than 0.5 and less than 3% of them have bias values greater than 10%. 
The study uses Zhang’s (2004) equation to construct the Budyko-type model in regard to the high 
performance of the equation applications and accuracy at mean annual runoff calculation by using 
The Budyko Framework. However, it is indispensable to take into account that some basins where 
the model showed poor performance may indicate that ignoring water storage change reduces the 
accuracy of simulated water balance, and more complex models might be required. Compared to 
the more complex daily water balance models, the Budyko equations are unable to consider 
potential changes in the interannual variability or characteristics. There is a lack of representation 
for the sub-annual changes especially noted during the winter time when most of the runoff and 
lesser precipitation occurs (Cai, Cowan, and Raupach 2009; Potter, Chiew, and Frost 2010; Teng 
et al. 2012 ). Li et al. (2013) applied the Budyko framework using two datasets, one from 232 
catchments in the United States and one from 99 catchments in China, simultaneously with 26 
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major global catchments with areas larger than 300,000 km2 to examine the influence of vegetation 
on the water and energy equilibrium. 
1.2.3. The Hydrological Evaluation of Landfill Performance Model  
1.2.3.1. The Hydrological Evaluation of Landfill Performance (HELP3) 
The Hydrological Evaluation of Landfill Performance model version 3.07 (HELP3) is a 
quasi-two-dimensional water routing model which simulates fundamental processes in the 
hydrologic cycle involving surface runoff, evapotranspiration, soil moisture storage, vegetative 
growth, and perpendicular unsaturated drainage for individually discrete layered soil columns 
(Schroeder and Ammon 1994). The HELP3 is developed by the U.S. Army Waterways Experiment 
Station in order to serve in landfill design by manipulating the water balance of landfills on a daily 
basis. The HELP3 model has been applied several times to determine potential groundwater 
recharge, runoff, and evapotranspiration in studies (Risser et al. 2005; Khire et al. 1997; Toews 
and Allen 2009; Gogolev 2002; Jyrkama and Sykes 2007; Calderhead et al. 2012). In many studies 
HELP3 was widely experimented with and was determined to be a proper method for hydrologic 
studies (Peyton and Schroeder 1988; Schroeder and Ammon 1994). 
HELP3 calculates surface runoff based on the daily amount of precipitation by applying 
the U.S. Department of Agriculture (USDA) Soil Conservation Service (SCS) curve number 
method (SCS, 1986). It applies the energy-based Penman method to calculate potential 
evapotranspiration (Penman, 1963). Ritchie's method (1972) is used to compute the evaporation 
from soil and plant transpiration. The Campbell hydraulic equation along with Brooks-Corey 
parameters is applied to determine unsaturated hydraulic conductivity to model the vertical water 
movement for each soil layer using Darcy’s law. The assumption of surface-water balance that 
only considers infiltration is equal to the sum of precipitation and snowmelt, minus the sum of 
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runoff, surface storage, surface evaporation, and plant transpiration is used to compute daily 
infiltration. Vertical percolation moving through the bottom of the lowest layer in the model is 
assumed to reach the water table and ultimately become groundwater recharge (Schroeder et al. 
1994). 
Mani and Tsai (2016) produced an ensemble of 78 hydroclimate models by applying 
HELP3 with the input of climate data from combinations of 13 GCMs, 2 RCPs, and 3 downscaling 
approaches for Bayou D’Arbonne (08040206) and Loggy Bayou (11140203) from the south 
Arkansas and north Louisiana area. USGS WaterWatch monthly runoff from 1980 to 2005 was 
used to calibrate the HELP3 model for 2,320 curve numbers for each hydrological response units 
(HRU) by parallel computing was implemented to expedite the CMA-ES optimization and the 
HELP3 computation for the model calibration method (Beigi and Tsai 2014). The study claims 
that the root mean square error (RMSE) and the Nash-Sutcliffe efficiency measure (NSE) for 
Bayou D’Arbonne subbasin and Loggy Bayou subbasin toward the calibration years (1950-2005) 
and the validation years (2006-2012) present a good match to the WaterWatch runoff data (Figure 
2, 3). This study uses calibrated HELP3 hydrological model curve number values which was 
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Figure 3. Comparison of HELP3 simulated monthly runoff (mm) to USGS WaterWatch monthly 
runoff for Bayou D’Arbonne subbasin for calibration period (1980-2005) and validation period 
(2006-2012). 
1.2.3.2. The Soil Conservation Service (SCS) Curve Number 
Precipitation-runoff water balance in the HELP3 is modeled using The Soil Conservation 
Service (SCS) curve number method, as introduced in the National Engineering Handbook, 
Section 4 (USDA, SCS, 1985). This method was selected for the HELP3 modeling environment 
due to concerns over four reasons: (1) it is broadly accepted, (2) it is computationally efficient, (3) 
the required data is commonly accessible and (4) it is able to successfully deal with a variety of 
soil types, land uses, and management practices.  
The curve number method is a broadly applied method for calculation of surface runoff. 
The curve number approach has been described as both in the saturation excess and infiltration 
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potentials of cumulative surface runoff and infiltration ratio and their empirical proportionality 
relationship (Yu 1998; Mishra and Singh 1999; Steenhuis et al. 1995; Lyon et al. 2004; Easton et 
al. 2008). 
This empirical equation describes the link between precipitation, runoff, and retention at 
any point on the flow curve: FS′ = QP′  (5) 
where F is actual retention, Q is actual runoff, S’ is maximum potential retention after 
runoff begins, and P’ is maximum potential rainfall after runoff begins. Therefore: 
𝐹𝐹 = 𝑃𝑃′ − 𝑄𝑄                                                                        (6) 
and, 
𝑃𝑃′ = 𝑃𝑃 − 𝐼𝐼𝑎𝑎                                                                        (7) 
where P is actual rainfall and Ia is initial abstraction. Substituting for F and P’ from equation 
5 and 6 into equation 7 yields the following equation: 





The two retention parameters, S’ and S, are equal according to USDA. SCS (1985) and 
precipitation and runoff data of a considerable number of small experimental catchments prove 
that equation (9) is a reasonable approximation for initial abstraction and the retention parameter: 
𝐼𝐼𝑎𝑎 = 0.2 𝑆𝑆                                                                        (9) 
The solution for Q from equation 8 and 9: 
𝑄𝑄 = (𝑃𝑃 − 0.2 𝑆𝑆)2(𝑃𝑃 + 0.8 𝑆𝑆) (10)
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SCS precipitation-runoff relation is normalized on retention parameter S which is 
converted to the SCS runoff curve number (CN) to make interpolating, averaging and weighting 
procedures closer to linear. 
𝐶𝐶𝐶𝐶 = 1000
𝑆𝑆 + 10                                                                      (11) 
The HELP3 calculates Qi on day i, using Equation 11 with the input of the net precipitation, 
Pi, on day i. 
Because of empirical obtain of the SCS curve number approach, the proportionality 
connection and theoretical fundamentals of the method attracts a significant amount of attention 
from the hydrological science community. The assumption of precipitation and infiltration 
capacity regarding the spatial and temporal distributions describes the proportionality relation in 
the method (Yu 1998). More importantly for this study, the common ground of the SCS‐CN model 
for the event scale with the Budyko equation for long‐term water balance is proven by the 
generalized proportionality relationship by Wang and Tang (2014). Yet, the fundamental principle 
of the proportionality hypothesis concerning physical requirements is still puzzling (Beven, 2012). 
1.3. Study Area 
Two contiguous USGS HUC8 subbasins, Bayou D’Arbonne (08040206) and Loggy Bayou 
(11140203) from the south Arkansas and north Louisiana area are studied (Figure 4). The area of 
the Loggy Bayou subbasin is 3,871 km2 and lies within the Red River Basin in southwest Arkansas, 
crossing into Louisiana including the Columbia, Lafayette, and Nevada counties in Arkansas and 
Claiborne, Webster, Bossier and Bienville parishes in Louisiana. The land cover shows 67.5% 
forest, 20.3% transitional, 8.8% grassland, 2.0% suburban, 1.3% water, and 0.3% urban area. 
Bayou D’Arbonne subbasin is 4,974 km2 and lies within the Ouachita River Basin in Southern 
Arkansas crossing into Louisiana including the counties of Columbia and Union in Arkansas and 
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Claiborne, Union, Lincoln and Ouachita parishes in Louisiana. The land use covers 79.9% forest, 
14.3% transitional, 5.1% grassland, 0.3% suburban, 0.2% water, and 0.1% urban area. Projected 
runoff results for both catchments determine available inflow rate for Bayou D’Arbonne Lake and 
Lake Bistineau. Both lakes have been used for recreational purposes, water supply, and flood 
control for the region. Spring and winter seasons have the highest runoff rate. Around 80% of the 
runoff occurs during those seasons for both catchments. Knowing the runoff rate for the region is 
essential for determining the future because surface water sources of the area are being recognized 
as one of the resources for the highly stressed Sparta aquifer (McKee et al., 2004). USGS 
WaterWatch runoff data reported that mean annual runoff for Loggy Bayou subbasin is 424 mm 
and 354 mm for Bayou D’Arbonne subbasin between 1980 and 2005. Spring and winter season 
runoffs are more than 80% compared to other seasons in both subbasins. D’Arbonne Lake and 
Lake Bistineau are reservoir lakes for Bayou D’Arbonne and Loggy Bayou subbasin respectively. 
Bayou D’Arbonne Lake, Lake Claiborne, Corney Lake, and Lake Bistineau reservoirs are 
alternative water sources for major cities. The watershed areas for Bayou D’Arbonne Lake, Lake 
Claiborne, Corney Lake, and Lake Bistineau are 4157, 334, 1108, 3768 km2 (1605, 129, 428, 1455 
mi2), respectively.  Bayou D’Arbonne Lake, Lake Claiborne, and Corney Lake are in the Bayou 
D’Arbonne subbasin. Lake Bistineau is in the Loggy Bayou subbasin. D’Arbonne Lake Bayou 
receives flow from Lake Claiborne and Corney Lake. Spills from Bayou D’Arbonne Lake flow to 
the Ouachita River. Spills from Lake Bistineau flow to the Red River (Mani and Tsai 2016). 
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Figure 4. Bayou D’Arbonne subbasin and Loggy Bayou subbasin in south Arkansas and north 
Louisiana. 
Figure 5 shows that the study area is an extremely wet region compared to the other parts 
of the US. Recorded average annual precipitation between 1930 and 2017 is 54.53 inches (Figure 
6). Additionally, according to NOAA average annual precipitation trends from 1895 to 2016, the 
region includes both subbasins indicate an increase in trend throughout the last century (Figure 7). 
This high precipitation average characteristic of the area helps to apply the Budyko framework 
that has comprehensively proven in several studies to perform better in wet regions compared to 
dry regions (Xu and Singh 1998; Potter et al. 2005; Zhang et al. 2008). 
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Figure 5. Average Annual Precipitation Based on 1981-2010 Normal Annual Across the U.S 
(NOAA 2018) 
Figure 6. Average Annual Precipitation Values Based on 1930-2016 North Central Louisiana 
(NOAA 2018) 
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Figure 7. Average Annual Precipitation Trends Based on 1895-2016 Across the U.S (NOAA 2018) 
1.3.1. Dataset 
Bias-Correction Constructed Analogues (BCCA) statistically downscaled dataset from 
1950 to 2098 is used in the study. The dataset provides required meteorological data for both 
hydrologic models. Readers are referred to Maurer et al. (2007) for more exhaustive information 
about the BCCA dataset. The spatial resolution for BCCA is 1/8° (~12km). Historical data is 55 
years’ period from 1950 to 2005. Future data divided into three 31-year future periods: early 
century (2006-2036), mid-century (2037-2067) and late century (2068-2098), a total of 93 years 
from 2006 to 2098. 
The BCCA, MACAv2-LIVNEH, and MACAv2-METDATA downscaling methods have 
conditional model weights 37%, 33% and 29%, respectively for the Loggy Bayou subbasin, as 
well 43.7%, 34.2%, and 22.1%, respectively for Bayou D’Arbonne subbasin (Figure 8). This 
shows that BCCA predicts runoff more accurately than MACAv2-LIVNEH (Livneh et. al. 2013) 
and MACAv2-METDATA (Abatzoglou 2011) downscaling methods (Mani and Tsai 2016). The 
BCCA gives the most promising runoff results for HELP3. Since this study is mostly focusing on 
the relationship between two models and single model parameters, only the BCCA statistically 
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downscaled dataset is selected to be used in the Budyko framework as well, excluding MACAv2-
LIVNEH, and MACAv2-METDATA downscaling methods from comparison. 
Figure 8. Seasonal bias of different CMIP5 historical monthly runoffs (mm) with respect to mean 
USGS WaterWatch monthly runoffs (mm), 1950-2005 for (a) Bayou D’Arbonne subbasin and 
(b) Loggy Bayou subbasin.
1.3.1.1. Targeted Variables for Both Models 
In order to compare the different variables across models, there had to be some treatment 
to the variables to compare the same component within water balance. The definition of each 
variable is presented as follows: 
• Precipitation (P): Precipitation is provided as part of the daily BCCA 1/8° (~12km) datasets
for HELP3 model runs during historical and future calculations. The precipitation data
interpolated to 2,320 HRUs coordinates to estimate each subdivision. The Budyko model
uses the collective monthly and annual precipitation data for the same locations.
• Evapotranspiration (ET): The HELP3 model calculates evapotranspiration by applying a
modified Penman method (Penman, 1963). Evaporation from soil is evaluated in the
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Simulator for Water Resources in Rural Basins (SWRRB) (Arnold et al., 1989) and the 
Chemicals, Runoff, and Erosion from Agricultural Management System (CREAMS) 
(Knisel, 1980). 
• Potential Evapotranspiration (ET0): The potential evapotranspiration is an essential input
for the Budyko model and is calculated using the HELP3’s evapotranspiration results by
applying the Budyko’s equation (1974). The collective monthly and annual
evapotranspiration data for HRUs are converted to potential evapotranspiration regarding
to the Budyko curve and framework.
• Runoff (Q): Simulated surface runoff for each model are provided independently for each
HRU and collective monthly and annual results found for different spatial and temporal
scales. The observed runoff data is obtained from WaterWatch for the entire catchments,
monthly and annually to compare and validate the results of the HELP3 and the Budyko
model.
• Total Storage (S): Storage is defined in this study as the total amount of water held in a
basin regardless of its physical state or location. Although the Budyko model neglects the
storage change, HELP3 calculates the groundwater recharge and storage during the model
run.
1.3.1.2. Hydrological Response Units (HRUs) 
The study area was distributed into 2320 subdivisions and described as hydrological 
response units (HRUs) by applying GIS considering the land use, land cover, leaf area index, slope, 
lithology, soil type, base flow index, hydrological properties, and climate zones to obtain high 
spatial resolution hydrologic projections. Created HRUs are also intercrossed by the grid of the 
meteorological forcing data with 1/24 resolution. Results from the homogeneous model parameters 
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and meteorological forcing are generated for each subdivision for calculation in the HELP3 model 
(Mani and Tsai 2016). 
1.4. The Scope of the Study 
This research attempts to offer a holistic estimation of water balance to acknowledge the 
impacts of climate change. The main purpose is to investigate the capacity of future runoff 
computations of a parsimonious simple water balance model compared to a more complex model 
under the climate change variables. The study is twofold, focusing first on describing the simple 
and complex models with their fundamental computation processes and characterizing model 
parameters according to similar purposes, and later analyzing the runoff result comparisons for the 
study area and correlation between the model parameters under the climate change variables.  
To fulfill the objective of analyzing the effects of model complexity control on future 
runoff projections, this study conducted a comparison between two methodologies commonly used 
to project into the future. One methodology is known as the Budyko framework (Budyko, 1974), 
which is used for relating water and energy balances to describe the partition of precipitation 
between evaporation and runoff. This framework is supported by extended literature that has a 
strong scientific background and mathematical conceptualizations, though the framework is a 
physical simplification that ignores storage changes. It is Zhang’s (2004) one-parameter Budyko-
type equation developed from Fu’s (1981) model. The other framework is The Hydrological 
Evaluation of Landfill Performance model version 3.07 (HELP3) which is a more advanced, quasi-
two-dimensional water routing model that simulates fundamental processes in the hydrologic cycle 
involving surface runoff, evapotranspiration, soil moisture storage, vegetative growth, and 
perpendicular unsaturated drainage for individually discrete layered soil columns (Schroeder 
1994). HELP3 calculates surface runoff based on the daily amount of precipitation by applying 
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the U.S. Department of Agriculture (USDA) Soil Conservation Service (SCS) curve number 
method (SCS 1986) as the model parameter. The dataset that is used in the study includes BCCA 
statistically downscaled datasets from 1950 to 2098 which is proven to be the best dataset for the 
representation of the future runoff projections for this study (Mani and Tsai 2016).  
The final objective of this study is investigating the relationship and correlation between 
SCS CN and Budyko’s one parameter to help make the connection between simple and more 
complex water balance modeling. In order to reach this aim, a statistical and locational analysis is 
conducted for both model parameters. 
1.4.1. Thesis Structure 
This thesis contains four chapters as portrayed in the following subsections: 
Chapter 1 explains the background of the issues in academic literature that this study 
attempts to discuss, such as general climate change effects on water resources and complexity level 
of water balance models with advantages and disadvantages of advanced and simple hydrological 
models. This chapter also explains the previous academic approaches of two models that are used 
in this study with the objectives of model selections. Finally, it describes the important model 
parameters, study area, dataset and hydrologic variables with the relationships and differences 
between them for two models. 
Chapter 2 provides a description of the methodology of conducting HELP3 models with 
required input data definitions and usage of the calibrated curve number in the model. Chapter 2 
also follows with explanation of the development of the Budyko framework from early energy-
mass water balance equations to a final advanced one-parameter Budyko-type equation that is used 
in this study. The end of the section introduces the calibration method of one parameter in the 
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Budyko-type equations and runoff calculation for both annual and monthly timescales with 
validation of the results by comparing them with observed WaterWatch data. 
Chapter 3 discusses the method to measure the effect of climate change in the hydrological 
functions by comparing two approaches to the projected runoff results from both HELP3 and the 
Budyko-type model for different spatial and temporal scales during the early, mid and late future 
century. Comparative analyses are conducted for both runoff results and between the SCS curve 
number and model parameter (α) from the Budyko-type model. 
Chapter 4 concludes by synthesizing the findings of runoff predictions for both models and 
model parameters. This chapter also discusses the relationship between the two models and the 
model parameter curve number and α. The conclusion also presents future studies that can be 
followed using the results and limitations of this study. 
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Chapter 2. Methodology 
2.1. The Hydrological Evaluation of Landfill Performance (HELP3) 
The purpose of this chapter is to originate a water budget model using HELP3 to calculate 
surface runoff and ET for the study area. The HELP3 model is applied to 2,320 HRUs in order to 
build a runoff comparison case with the Budyko-type model. The model parameters for HELP3 
for every single HRU is uniform. HELP3 model is used for hydrologic estimations of the various 
scale-size regions. Jyrkama and Sykes (2007) utilized a combination of the HELP3 model and 
geographic information system GIS with 47,000 unique combination input data (based on unique 
soil type, slope, vegetation, and precipitation) to evaluate the future runoff and ET predictions for 
the Grand River watershed, south-western Ontario, Canada which is approximately 7,000 km2. 
Beigi and Tsai (2014) applied the HELP3 model and GIS to determine groundwater recharge, 
surface runoff, and ET on a large-scale in the area of the Southern Hills aquifer system, which is 
separated into 286,355 subdivisions. 
Mani and Tsai (2016) designed an ensemble of 78 hydroclimate models by using HELP3 
with the climate data from combinations of 13 GCMs, 2 RCPs, and 3 downscaling approaches for 
Bayou D’Arbonne (08040206) and Loggy Bayou (11140203) from the south Arkansas and north 
Louisiana area. They used USGS WaterWatch monthly runoff from 1980 to 2005 to calibrate the 
HELP3 model for 2,320 curve numbers for each HRUs by parallel computing with an implemented 
to expedite the CMA-ES optimization and the HELP3 computation for the model calibration 
method (Beigi and Tsai 2014). The study claims that RMSE and the Nash-Sutcliffe efficiency 
measure (NSE) for the Bayou D’Arbonne subbasin and Loggy Bayou subbasin toward the 
calibration years (1950-2005), and the validation years (2006-2012) present a good match to the 
WaterWatch runoff data. After calibration and validation processes, the HELP3 model is applied 
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to future century from 2012 to 2098 to investigate the climate change effect on the surface and 
subsurface water sources in the area. This thesis uses the calibrated curve numbers which were 
created by Mani and Tsai (2016) to the HELP3 model for future runoff prediction in the study 
area. 
2.1.1. HELP3 Model Data Input 
The HELP3 model requires overall climate data including normal mean monthly 
temperatures, average annual wind speed, evaporative zone depth latitude, average quarterly 
relative humidity, maximum leaf area index, and growing season. Precipitation, mean temperature, 
and total global solar radiation are required data for daily weather input of the model. The soil data 
that is required for input into the HELP3 are porosity, field capacity, wilting point, saturated 
hydraulic conductivity, and the initial moisture storage Soil Conservation Service (SCS) runoff 
curve number for antecedent moisture condition II (AMC-II).  
2.1.1.1. Hydrological Response Units (HRUs) 
The study area was divided into 2,320 divisions and defined as hydrological response units 
(HRUs) by using GIS regarding the land use, land cover, leaf area index, slope, lithology, soil type, 
base flow index, hydrological properties, and climate zones to achieve high spatial resolution 
hydrologic projections. Built HRUs are also intercrossed by the grid of the meteorological forcing 
data with 1/24 resolution. After the partition process, the homogeneous model parameters and 
meteorological forcing data are produced for each subdivision for estimation in the HELP3 model 
(Mani and Tsai 2016). 
2.1.1.2. Weather Data 
Daily metrological data gathered from Daymet dataset (1/24° resolution) is used for 
HELP3 modeling (Thornton et al., 1997). Average quarterly relative humidity data and average 
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annual wind speed values are collected from the Southern Regional Climate Center (Robbins, 
2013).  Average quarterly relative humidity of the first, second, third and fourth quarter of the year 
are, 70.3, 72, 72.6 and 73.3 respectively. Average annual wind speed values at a height of 2 meters 
are 8.8 kilometers per hour. The Richardson and Wright (1984) weather generator (WGEN) model 
was applied as daily solar radiation data input in HELP3. 
2.1.1.3. Soil Data and Land Use and Land Coverage Data 
Soil characteristics information is gathered from the soil maps extracted from the U.S. Soil 
Survey STATSGO2 archive of the Natural Resources Conservation Service (NRCS 2016). The 
LULC dataset is obtained from the National Land Cover Database 2011 (NLCD 2011) at 30 m 
resolution. Soil characteristics and LULC are considered to remain equal throughout the simulation 
period (Homer et al., 2015). 
2.1.1.4. Topographic Slope and Slope Length  
Topographic slope and slope length values are obtained using the National Elevation 
Dataset (NED) for aggregated elevation date and the National Hydrography Dataset Plus 
(NHDPlus) for flow direction (EPA and USGS, 2010). 
2.1.1.5. Leaf Area Index 
One of the essential elements for the water budget calculation is plant transpiration which 
can be estimated based on the leaf area index (LAI). Accordingly, the higher leaf area index 
indicates the higher the plant transpiration, which would appear in less groundwater recharge or 
conversely the lower leaf area index means, the lower the plant transpiration and more groundwater 
recharge (Eckhardt and Ulbrich 2003). The annual averaged LAI for each HRUs was estimated 
from the LAI dataset produced by reprocessing the MODIS (Yuan et al., 2011). The leaf area index 
of the study region differs from 0 to 5 with the average of 2.6. LAI with 1 km resolution is much 
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larger than the land use map and means that the similar land use classes might hold various LAI 
values. 
2.1.1.6. Growing Season 
In order to estimate the seasonal shift in LAI within a general vegetative growth model, 
HELP3 needs the start and end dates of the growing season. The growing season can be described 
as the consecutive frost-free days with temperatures above 0, which is the suitable temperature for 
plants to grow (Lavalle et al., 2009). The growing season begins in late-January and ends in early-
December. The similar growing season was selected for all HRUs from both catchments in the 
study area since they are contiguous subbasins in the same climate region. 
2.1.1.7. Calibrated Curve Number 
The HRUs are created by dividing the study region based on their soil and hydrological 
characteristics. Each HRU of the area is bisected by the grid of the meteorological forcing data at 
1/ 24 resolution and becomes homogenous hydrological features and meteorological forcing. 
USGS WaterWatch monthly runoff data between 1980 and 2005 are utilized to calibrate the curve 
numbers in HELP3 applying the covariance matrix adaptation evolution strategy (CMA-ES) 
(Hansen et al., 2003) to minimize the root mean square error (RMSE). The embarrassingly parallel 
approach was practiced to the CMA-ES and estimation and calculation of HELP3. SuperMike-II 
at Louisiana State University is used for parallel computing (Mani and Tsai 2016).   
2.2. The Development of the Budyko Framework 
The mean annual water balance can be modeled using the method of Budyko (1958) by 
only considering dominant controls on evapotranspiration. It is a holistic approach that assumes 
the equilibrium water balance is controlled by water availability and atmospheric demand. The 
water availability can be approximated by precipitation; the atmospheric demand represents the 
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maximum possible evapotranspiration and is often equated with potential evapotranspiration. 
Milly (1993, 1994) and Zhang et al. (2001) further developed the Budyko framework by 
introducing additional controls such as rainfall seasonality and vegetation characteristics (Zhang 
et al., 2008). Under very dry conditions, evapotranspiration will approach precipitation, and under 
very wet conditions, evapotranspiration will asymptotically approach the atmospheric demand or 
net radiation (Wang et al., 2016). 




→ 1      𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑅𝑅𝑛𝑛
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𝐸𝐸𝐸𝐸 → 𝑅𝑅𝑛𝑛      𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑅𝑅𝑛𝑛𝑝𝑝 → 0   (𝑣𝑣𝑒𝑒𝑣𝑣𝑣𝑣 𝑤𝑤𝑒𝑒𝑐𝑐 𝑐𝑐𝑐𝑐𝑒𝑒𝑑𝑑𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒𝑐𝑐)                                 (13) 
 
where ET is annual evapotranspiration, P is annual precipitation, and Rn is net radiation (Budyko, 
1961). 
An earlier research shows that runoff increases when rainfall increases asymptotically, 
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where R is the long-term average runoff and asch is a parameter (mm/year).  
Another approach is followed by Ol’Dekop (1911) suggesting that replacing asch with long-
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where ET0 is long-term average potential evapotranspiration. 
Budyko (1948; 1974) discovered that the long-term average evapotranspiration was largely 
determined by the equilibrium between precipitation and potential evapotranspiration (evaporative 
demand). Based on the studies of Schreiber (1904) and Ol’Dekop (1911), Budyko (1974) 
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Budyko (1974) found that the annual evaporative index (e, actual evapotranspiration and 
precipitation ratio) can be estimated as a curvilinear function of the annual climate aridity index 
(f, potential evapotranspiration and precipitation ratio) and assumed that this curve is approachable 
to large basins and long-term averages, without using any other parameter. 
According to this assumption, the equation does not consider any of the infiltration factors 
or water storage fluctuations. The idea of Budyko is for the annual average change in the water of 
the subsurface for large basins is negligible (Arora, 2002; Rodell et al., 2015; Wang et al., 2016). 
Supporting the assumptions of the energy balance and long-term annual water change on the 
catchment scale can be determined as (Arora, 2002; Budyko, 1974): 
𝑃𝑃 = 𝐸𝐸𝐸𝐸 + 𝑄𝑄                                                   (17) 
where Q is runoff, 
𝑅𝑅𝑛𝑛 = 𝐿𝐿 ∙ 𝐸𝐸𝐸𝐸 + 𝐻𝐻                                                     (18) 
Rn is the average year-long radiation flux from the atmosphere to the land surface, L·ET is 
the potential heat flux, and H is the average annual heat flow from the land surface to the 
atmosphere (Sposito, 2017). 
Although Pike (1964), Turc (1954), and Budyko (1974) used similar equations, each of 
them studied catchments with largely varied characteristics. Therefore, Choudhury investigates 
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the influences of the catchment characteristics and regional variables in precipitation and net 
radiation that used to calculate evapotranspiration from the empirical equations (1999). In the light 
of field study on eight different regions and outcome from a biophysical process-based model for 
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where α is the adjustable parameter principally linked to characteristics of soil, topography, and 
vegetation (Xu et al., 2014). The Choudhury (1999) equation is worth mentioning that has the 
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where n is the model parameter factoring catchment characteristic. The Choudhury equation was 
introduced from the Pike (1964) with the assumption that α would change based on spatial scales. 
The Mezentysev equation was received by recognizing a variation in evapotranspiration based on 
potential evaporation and precipitation values. On the other hand, the Yang equation was derived 
from dimensional analysis and mathematic argumentation (Renner et al., 2012). Although the 
sources of equations that are obtained by the Mezentysev, Choudhury, and Yang are not the same, 
their solutions have been shown to estimate annual evaporation correctly. There are multiple 
equivalent relationships in different forms of the Budyko’s equation that have been developed 
(Figure 9). Those studies attempted to produce better theoretical or mathematical support for the 
Budyko framework (Greve et al., 2015; Wang et al., 2015).  
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Figure 9. Comparison of the curvilinear relationships developed by Schreiber (1904), Ol’Dekop 
(1911), Pike (1964), Budyko (1974), Fu (1981), Zhang et al. (2001) and, Wang and Tang (2014). 
Fu's (1981) equation uses the mathematical reasoning and dimensional analysis methods 
to determine the mean annual evapotranspiration based on the Budyko framework (Zhang et al. 
2004). Fu's model uses the ω model parameter to calculate climate elasticity as a function of the 
aridity index and the influences of catchment characteristics on ET, and the model parameter is 
assumed to mainly represent the vegetation cover and water storage. The model is successfully 
utilized in many studies to determine (∂ET/∂P) and (∂ET/∂ET0) and measure the partial derivative 
of ET with regard to the model parameter (Greve et al., 2016; Li et al., 2013; Xu et al., 2013; Zhou 
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= 1 + 𝐸𝐸𝐸𝐸0
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1 𝜔𝜔�  (21) 
where ω is a model parameter that varies from 1 to infinity. 
Zhang et al. (2004) noted that by adopting (21), the annual runoff could be detected from 
the following equation. In resemblance to Fu’s equation, the interannual water storage change is 
neglected: 
𝑄𝑄 = �𝑃𝑃� 11−𝛼𝛼� + 𝐸𝐸𝐸𝐸0� 11−𝛼𝛼��(1−𝛼𝛼) − 𝐸𝐸𝐸𝐸0  (22) 
where 𝛼𝛼𝑖𝑖,𝑢𝑢 is equal to (1–(1/w)) so it varies from 0 to 1 for a single HRU i in HUC8. Two model 
parameters from equation 21 and 22 regulate the partition of rainfall into evapotranspiration and 
runoff, define the form of the Budyko curve, and indicate the forces of the catchment properties 
(Xu et al., 2013).  
The watersheds commonly have climatic and catchment characteristics which involve 
precipitation intensity, seasonality, high slope, and low soil water storage capacity are not 
favorable for evapotranspiration. As a result, a greater portion of precipitation converts to the 
runoff in these watersheds, following in lower evapotranspiration rates. Higher values of model 
parameter (α) are considered to be linked to steep slopes, high precipitation intensity, and lower 
available water storage capacity. However, it is challenging to interpret these factors explicitly in 
a simple model such as the Budyko framework (Zhang et al., 2008). 
2.3. The One-parameter Budyko-type Framework Application 
The historical data from the downscaled dataset from 1950 to 2005 is used to determinate 
Fu’s model parameter (α) for each subbasin. Since the Mani and Tsai’s (2016) HELP3 model 
contains a unique SCS CN value for each subbasin to specify the subbasin’s hydrological and 
geophysical characteristics, it’s necessary for the model parameter (α) to possess similar spatial 
 
39 
competence in order to apply the comparison analysis. This study uses Zhang’s (2004) one-
parameter Budyko-type equation to calculate monthly and annual results. This equation has a basic 
and strong representation of the relationship between Budyko’s energy-water demand balance and 
physical values of actual runoffs. Zhang (2008) demonstrates the power and accuracy of usage of 
the equation by the results of coefficient of efficiency values greater than 0.5, and less than 3% of 
them have bias values greater than 10% for 90% of the study area watersheds. This study argues 
that the problems that Zhang (2008) faced could be solved and fixed by giving unique values to α 
index for finer grids as small as 1/8° (~12km). This grid resolution is comparable to much more 
complex hydrologic models. This approach addresses the problems that Zhang (2008) is faced with 
and increases the accuracy and specifications of the results without bringing up the heavy 
calculations of an advanced model.  
2.4. Calibration of the Budyko-type Model 
2.4.1. One-Parameter Calibration 
2.4.1.1. Annual Scale Calibration 
By applying the equation (22) to the annual historical data separately, annual runoff values 
are found for 990 HRUs in Loggy Bayou and 1,330 HRUs in Bayou D’Arbonne subbasins. As the 
equation demonstrates, precipitation and potential evaporation data are used to calculate runoff. 
Results from the Budyko-like model and historic runoff from the HELP3 model are compared by 
using the least Sum of Squares (LSS) method to calibrate the Budyko-type model for annual time 
scales. The optimal parameter α from equation (23) is used to adjust historic runoff data using the 
method: 
𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐) = �𝑃𝑃𝑖𝑖,𝑢𝑢(𝑐𝑐)� 11−𝛼𝛼𝑖𝑖,𝑢𝑢� + 𝐸𝐸𝐸𝐸0𝑖𝑖,𝑢𝑢(𝑐𝑐)� 11−𝛼𝛼𝑖𝑖,𝑢𝑢���1−𝛼𝛼𝑖𝑖,𝑢𝑢� − 𝐸𝐸𝐸𝐸0𝑖𝑖,𝑢𝑢(𝑐𝑐)             (23) 
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where 𝑄𝑄𝑖𝑖,𝑢𝑢𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻3(𝑐𝑐) is the runoff results from HELP3 for a single HRU i in HUC8 u for each t year 
separately throughout 55 years of historical period of dataset. Where 𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐) is the runoff 
results from the one parameter Budyko equation (23) for a single HRU i in HUC8 u for each year 
separately throughout 55 years of historical period of dataset. t is time which is the total number 
of years of the historical period. min
0<𝛼𝛼𝑖𝑖,𝑢𝑢<1 →��𝑄𝑄𝑖𝑖,𝑢𝑢𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻3(𝑐𝑐) − 𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐)�2
𝑡𝑡
                                                            (24) 
The α values as calibration variable selected between 0 to 1 with two-decimal sensitivity 
by using iteration (Zhang et al., 2008). They are calculated and calibrated for the Budyko-type 
model by using the HELP3 model’s output HRU runoffs for annual time scale. For each HRU, a 
specified α value from the annual dataset, is found and recorded as the result of calibration. The 
one-parameter equation code is created and calibration was performed using IPython 6.1 on LSU’s 
SuperMike-II by minimizing the sum of squared errors of the 55-year historical period for each 
HRU i. The annual runoff results for calibration period shows a good match for both catchments 
(Figure 10, Figure 11). The annual runoff results from the HELP3 model and Budyko framework 
for Loggy Bayou show 69.901 as the root mean square error (RMSE) with 0.726 Nash-Sutcliff 
model efficiency coefficient (NSE) and for Bayou D’Arbonne 62,372 (RMSE) with 0.922 Nash-
Sutcliff model efficiency coefficient (NSE) (Table 1). Both catchments results indicate a good 
match for two models. Annual runoff histograms are given at Figure 10 and Figure 11, showing 
strong parallel results for historic calibration period and proving that calibration of α values creates 




HELP3 - Budyko Loggy Bayou Annual Bayou D’Arbonne Annual 
RMSE 69.901 62.372 
NSE 0.726 0.922 
Table 1. Annual runoff comparison of calibration period RMSE and NSE results for both 
catchments 
Figure 10. Comparison of calibration annual results of Budyko model runoff and HELP3 runoff 





































































Figure 11. Comparison of calibration annual results of Budyko model runoff and HELP3 runoff 
for historic period (1950-2005) Bayou D’Arbonne (08040206) 
Annual locational calibration results show the comparison of the mean annual runoff 
results from both the HELP3 and Budyko model for two catchments. The mean annual runoff data 
for the 55-year historic period is calculated by using the calibrated α values with the one-parameter 
Budyko-like equation (23) for each 2,320 HRUs:  
𝑄𝑄�𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 = 1𝑒𝑒 � 𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐)2005
𝑡𝑡=1950
  (25) 
Comparison of mean annual results of two models show that both catchments match 
strongly (Figure 12) and have a very high 0.99 R2 values. This concludes that the calibrated α 
values and the conducted one-parameter Budyko-type model have the ability to reproduce similar 






































































Figure 12. Mean annual runoff for historic calibration period of 1950-2005 (left) Loggy Bayou 
and (right) Bayou D’Arbonne for each HRUs.  
2.4.1.2. Annual Runoff Validation 
In order to understand the strength of the Budyko model runoff projections, comparison 
analysis is conducted for a selected validation period of annual runoff from 1980 to 2016. The 
observed data is collected from WaterWatch annual data for both subbasins. The approximations 
of WaterWatch subbasin runoff data were produced by combining historical flow results obtained 
at streamgages, the drainage catchments of the streamgages, and the boundaries of the subbasins. 
The annual runoff results from the HELP3 model and WaterWatch for Loggy Bayou show that 
162.304 as the root mean square error (RMSE) with 0.451 Nash-Sutcliff model efficiency 
coefficient (NSE) and for Bayou D’Arbonne 169,772 (RMSE) with 0.356 Nash-Sutcliff model 
efficiency coefficient (NSE) (Table 2, 3). The Budyko model shows slightly better results than 
HELP3 for the comparison with WaterWatch. The comparison between WaterWatch and HELP3 
shows 189.791 as the root mean square error (RMSE) with 0.268 Nash-Sutcliff model efficiency 































































efficiency coefficient (NSE) for Bayou D’Arbonne (Table 2, 3). Both catchment results suggest a 
respectable validation period comparison for the models. Annual runoff histograms are given at 
(Figure 13) and (Figure 14) indicate convincing parallel results for validation period between 
HELP3, The Budyko one-parameter model and WaterWatch. Histogram results also suggest a 
better fit for the Budyko model to WaterWatch than the HELP3 model. It is an unexpected result 
since HELP3 results are used to calibrate the Budyko model and parameters. However, since the 
calibration performed on HELP3 is on a monthly scale, it might be the reason that the annual 
Budyko model performs better than HELP3 on a yearly scale. The annual runoff cumulative 
probability plot for WaterWatch, the Budyko model and the HELP3 model results from Loggy 
Bayou is shown in Figure 15 and from Bayou D’Arbonne shown in Figure 16. 
Water Watch – HELP3 Water Watch - Budyko HELP3 - Budyko 
RMSE 189.8 164.3 79.9 
NSE 0.269 0.452 0.732 
Table 2. Annual runoff comparison of WaterWatch, HELP3 and Budyko model RMSE and NSE 
results for Loggy Bayou subbasin  
Water Watch – HELP3 Water Watch - Budyko HELP3 - Budyko 
RMSE 180.5 169.7 73.6 
NSE 0.272 0.356 0.766 
Table 3. Annual runoff comparison of WaterWatch, HELP3 and Budyko model RMSE and NSE 
results for Bayou D’Arbonne subbasin 
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Figure 13. Comparison of validation period (1980-2016) annual results of Budyko model runoff 
and HELP3 runoff with WaterWatch observed data for Loggy Bayou 
Figure 14. Comparison of validation period (1980-2016) annual results of Budyko model runoff 
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2.4.1.3. Monthly Scale Calibration 
The equation (22) is applied to the monthly historical data; monthly runoff values are 
obtained for 990 HRUs in Loggy Bayou and 1,330 HRUs in Bayou D’Arbonne subbasins. As the 
equation proves, precipitation and potential evaporation data are utilized to determine runoff. 
Results from the Budyko-like model and historical runoff from the HELP3 model compared by 
applying the least Sum of Squares (LSS) method to calibrate the Budyko-type model for monthly 
timescales. The optimal parameter from equation (26) is used to set historical runoff data using the 
method: 
𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐) = �𝑃𝑃𝑖𝑖,𝑢𝑢(𝑐𝑐)� 11−𝛼𝛼𝑖𝑖,𝑢𝑢� + 𝐸𝐸𝐸𝐸0𝑖𝑖,𝑢𝑢(𝑐𝑐)� 11−𝛼𝛼𝑖𝑖,𝑢𝑢���1−𝛼𝛼𝑖𝑖,𝑢𝑢� − 𝐸𝐸𝐸𝐸0𝑖𝑖,𝑢𝑢(𝑐𝑐)  (26) 
where 𝑄𝑄𝑖𝑖,𝑢𝑢𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻3(𝑐𝑐) is the runoff results from HELP3 for a single HRU i in HUC8 u for each t month 
separately throughout the 55-year historical period of the dataset. In the runoff results from the 
one-parameter Budyko equation (26) for a single HRU i in HUC8 u for each month separately 
throughout the 55-year historical period of the dataset, t is time which is the total number of the 
months in the historical period. min
0<𝛼𝛼𝑖𝑖,𝑢𝑢<1 →��𝑄𝑄𝑖𝑖,𝑢𝑢𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻3(𝑐𝑐) − 𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐)�2
𝑡𝑡
 (27) 
The α calibration variables are chosen between 0 to 1 with two-decimal sensitivities by 
applying iteration (Zhang et al. 2008). They are determined and calibrated for the Budyko-type 
model by using the HELP3 model’s output HRU runoffs for the monthly timescale. For each HRU, 
a specified value from the monthly dataset, is observed and recorded as the result of calibration. 
The one-parameter equation code is produced and calibration is accomplished using IPython 6.1 
on LSU’s SuperMike-II by minimizing the sum of squared errors of the 55-year historical period 
for each HRU i. The mean monthly runoff data for the 55-year historic period are calculated by 
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using the calibrated α values with the one-parameter Budyko-like equation (26) for each 2,320 
HRUs: 
𝑄𝑄�𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 = 1𝑒𝑒 � 𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐)2005
𝑡𝑡=1950
                                            (28) 
Comparison of mean monthly results of two models for the calibration period shows a good 
match for long-term mean monthly runoff projections for single HRUs for both catchments by the 
comparison of HELP3 and the Budyko model for the long-term (Figure 17). The R2 values for 
Loggy Bayou subbasin is 0.95 and Bayou D’Arbonne subbasin is 0.96. However, the Budyko-like 
model is trying to overcome the negligence of the storage change flaw by increasing the α model 
parameter to an unrealistic level for monthly calculations. Since the overestimation of monthly 
runoff results from the Budyko-like model, α value reaches too close to 1 and loses the ability to 
represent the model’s fundamental requirements of Budyko curve fitting. Monthly runoff 
histograms are given at Figure 18 and Figure 19 for Loggy Bayou and Bayou D’Arbonne 
respectively. The figures show weak representation of HELP3 results by the Budyko model for 
the historic calibration period and indicates that calibration of α values are not a reliable model 
parameter for future predictions.  This concludes that the calibrated α values and conducted one-
parameter Budyko-type model do not have the ability to reproduce similar runoff results with 
HELP3 for monthly timescales of the study area. The monthly runoff results from HELP3 model 
and Budyko framework for Loggy Bayou show 65.869 as the root mean square error (RMSE) with 
-2.839 Nash-Sutcliff model efficiency coefficient (NSE) and for Bayou D’Arbonne 46.112 
(RMSE) with -1.298 Nash-Sutcliff model efficiency coefficient (Table 4). The runoff comparison 
between the Budyko model and WaterWatch observed data also indicates weak representation for 
the Budyko model and model parameter. The RMSE analysis for the Budyko model and 
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WaterWatch is 93.028 for Loggy Bayou with -3.055 NSE and 75.912 for Bayou D’Arbonne with 
-1.385 NSE (Table 5,6). The monthly runoff cumulative probability plot for WaterWatch, the
Budyko model and the HELP3 model results from Loggy Bayou are shown in Figure 20, and from 
Bayou D’Arbonne shown in Figure 21. 
HELP3 - Budyko Loggy Bayou Monthly Bayou D’Arbonne 
Monthly 
RMSE 65.869 46.112 
NSE -2.839 -1.299
Table 4. Monthly runoff comparison of calibration period RMSE and NSE results for both 
catchments 
Water Watch – HELP3 Water Watch - Budyko HELP3 – Budyko 
RMSE 22.830 93.028 65.869 
NSE 0.630 -3.055 -2.839
Table 5. Monthly runoff comparison of WaterWatch, HELP3 and Budyko model RMSE and 
NSE results for Loggy Bayou subbasin  
Water Watch – HELP3 Water Watch - Budyko HELP3 – Budyko 
RMSE 24.24 75.93 46.112 
NSE 0.68 -1.385 -1.299
Table 6. Monthly runoff comparison of WaterWatch, HELP3 and Budyko model RMSE and 
NSE results for Bayou D’Arbonne subbasin 
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Figure 17. Mean monthly runoff for historic calibration period of 1950-2005 (left) Loggy Bayou 














































Figure 18. Comparison of validation period (1980-2016) monthly results of Budyko model 


















































































Water Watch Help3 Budyko
53 
Figure 19. Comparison of validation period (1980-2016) monthly results of Budyko model 
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Figure 21. Cumulative probability of simulated monthly runoff for Bayou D’Arbonne 
2.4.2. Runoff Calculation 
To calculate runoff data, HRU specified α values are used as an input to the one-parameter 
Budyko-type model. Equation (22) is applied separately to three future time periods which are 
early century (2006- 2036), mid-century (2037-2067) and late century (2068-2098) for both 
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calculated and recorded for 990 HRUs in Loggy Bayou and 1,330 HRUs in Bayou D’Arbonne 
subbasins. 
𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐) = �𝑃𝑃𝑖𝑖,𝑢𝑢(𝑐𝑐)� 11−𝛼𝛼𝑖𝑖,𝑢𝑢� + 𝐸𝐸𝐸𝐸0𝑖𝑖,𝑢𝑢(𝑐𝑐)� 11−𝛼𝛼𝑖𝑖,𝑢𝑢���1−𝛼𝛼𝑖𝑖,𝑢𝑢� − 𝐸𝐸𝐸𝐸0𝑖𝑖,𝑢𝑢(𝑐𝑐)            (29) 
Where 𝛼𝛼𝑖𝑖,𝑢𝑢 is the calibrated subbasin specific one-parameter values for a single HRU i in HUC8 u 
for all future timelines. Where 𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐) is the runoff results from the one parameter Budyko 
equation (29) with 𝑃𝑃𝑖𝑖,𝑢𝑢(𝑐𝑐) is precipitation, 𝐸𝐸𝐸𝐸0𝑖𝑖,𝑢𝑢(𝑐𝑐) is potential evapotranspiration for a single 
HRU i in HUC8 u for three future time periods which are early century (2006- 2036), mid-century 
(2037-2067) and late century (2068-2098); for both monthly and annual time scales, t is time which 
is the total number of months and years of future periods. After calculating runoff for each single 
HRU every year and month, mean annual runoff projections for each future period for HRUs and 
total runoff for each subbasin for entire separate years and months are found. For mean annual 
runoffs: 
𝑄𝑄�𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 =  1𝑒𝑒�𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐)              
𝑡𝑡
                                 (30) 
Total runoff for each HUC8: 
𝑄𝑄𝑢𝑢
𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐) = ∑ 𝑄𝑄𝑖𝑖,𝑢𝑢𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵(𝑐𝑐) × 𝐴𝐴𝑖𝑖,𝑢𝑢𝑖𝑖
∑ 𝐴𝐴𝑖𝑖,𝑢𝑢𝑖𝑖                                          (31) 






Chapter 3. Results and Discussions 
3.1. Method of Comparison for Runoff Predictions 
This section explains the methods to calculate the projection from the Budyko-type 
framework and to estimate the impact of climate change in the hydrological factors by comparing 
two approaches by contemplating the projected runoff results from both HELP3 and the Budyko-
type model for different spatial and temporal scales during early, mid and late century. The 
statistical significance of projected runoff and model parameters are discussed as well as the 
evaluation of the errors of the projections using Budyko’s equation with respect to the models’ 
calculations. Comparative analyses are conducted for both runoff results and between SCS curve 
number and model parameter α from the Budyko-type equation. The sections' outcomes conclude 
the aim of the study in terms of prediction result accuracy between the simple and the more 
complex model for the long-term average from single individual HRUs to reservoir-size regions 
to the whole catchment area cover. As a result, this chapter proved a better understanding and a 
new form of relationship between the model parameters from both models. 
Calculated runoff results are discussed under four categories that are based on different 
temporal and spatial sections. Temporal discussion is separated as annual and monthly since the 
Budyko models work very differently for long-term and short-term. From the spatial point of view, 
runoff results are considered individual HRU size to determine the power of the model for small 
areas and collective of reservoir size to understand the ability that is given representation for large 
areas and recharge capacity of runoffs that are made into predictions using the Budyko framework. 
3.1.1. Annual Model Comparison 
The results from the annual Budyko-type model are analyzed with two different 
perspectives for both subbasins separated to three different time periods throughout the century by 
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early, mid, and late. The represented years by those terms are reviewed as 2006-2036 for the early 
century, 2037-2067 for mid-century and 2068-2098 for late century periods.  
First, as demonstrated at Figure 22, Figure 23, and Figure 24, the mean annual runoff values 
are found for each single of the 990 HRUs during the 31-year period of separation for the early, 
mid, and late century. The results are auspicious with 0.99 value of the coefficient of determination 
(R2) for each period of the century. The results demonstrate that the Budyko-type model performs 
significantly well at the calculation of the 31 years of mean annual runoff values for single HRUs 
in Loggy Bayou (11140203) compared to HELP3 model runoff results. The second perspective to 
analyze the runoff results is comparing the aggregate of runoff data of the entire subbasin annually 
throughout the century. This approach indicates the capacity of the one-parameter Budyko-like 
model on the temporal calculation for large subbasin region. The Budyko-type model performs 
relatively less accurately than 31-year average runoffs. However, the 0.84 coefficient of 
determination value for each 31 years’ periods is still an acceptably good result for the Budyko-
type model. The root mean square error (RMSE) and Nash-Sutcliff model efficiency coefficient 
(NSE) analyses for the annual runoff results from HELP3 model and Budyko framework for Loggy 
Bayou show the results that indicate a good match between two models (Figure 25, 26, 27). For 
the early century, the Budyko model slightly overestimates the runoff predictions; however, based 
on the historical timeline, it shows a firmly fit and parallel runoff pattern with 50.03 RMSE and 
0.74 NSE values. Mid and late century estimations are slightly better than early century results. 
Moreover, they both show a closer fit on the historical timeline and higher NSE values: 0.84 and 
0.83 respectively. The RMSE results are 45.59 for the mid-century and 57.71 for the late century. 
The reason the results are getting better throughout the century might be caused by decreasing 
mean annual potential evapotranspiration. 
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Similar results are determined for the Bayou D’Arbonne subbasin. Figure 28, Figure 29, 
and Figure 30 display the mean annual runoff for 31 years of each period for every single HRU of 
1330 that is similarly separated as early, mid, and late century. The coefficient of determination 
result is again a very promising value of 0.99 for each period of the century. The Budyko model 
gives likewise results to Loggy Bayou for Bayou D’Arbonne subbasin for RMSE and NSE values 
too (Figure 31, 32, 33). The early century results are slightly less accurate than mid and late century 
regarding RMSE and NSE values. For the results of calculations from runoff comparison for the 
early century, 54.25 is RMSE and 0.78 is NSE. For the mid-century, 54.69 and 0.83 are the values 
respectively. Late century comparisons show the best results with 59.05 RMSE and 0.86 NSE. The 
results show that, as in many studies suggested, the Budyko framework is a powerful tool for water 
balance modeling in an annual period for both spatial and temporal base future predictions.  
The annual runoff results from both subbasins give similar results to the comparison with 
HELP3 model runoff results. Bayou D’Arbonne subbasin provides slightly better results due to its 
better calibration performance comparing to Loggy Bayou. The reason for the calibration 
difference is Bayou D’Arbonne subbasin has smaller peak values and slightly less fluctuation in 
terms of annual historical runoff calculation process. 
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3.1.2. Monthly Model Comparison 
The results from the monthly run for the Budyko-type model shows the incapability of 
considering short-term storage changes in small areas of the Budyko framework. Although the 
results of runoff values total runoff (Figure 34) for every single HRUs show a high coefficient of 
determination value of around 0.87, exaggeration for runoffs calculated by a Budyko-like model 
is probably caused by lack of representation of water storage change for the catchment in the 
Budyko equation. Even a slight change of water storage at the HRUs every month sums up and 
creates the gap between the runoff results of the HELP3 model and Budyko-type model. Figure 35 
shows the results of runoffs for each month for entire subbasins. And the Budyko-like model 
performs very poorly at this step, again, probably caused by neglecting the water storage changes. 
It explains the annual assumption that the adjustment in the water body of the root zone is probably 
going to be little in connection to the aggregate of water in the long term and can be disregarded. 
However, over a shorter period, the adjustment in the soil water storage can be critical and must 
be considered (Mitchell 2008). Also mean monthly cycle of runoff for both subbasins shows the 
overestimation and 2 to 3 months of dealing with calculations (Figure 36, 37). The natural state of 
the Budyko model that is based on the water and energy equilibriums. The Budyko-like model is 
trying to overcome the negligence of the storage change flaw by increasing the α model parameter 
to an unrealistic level for monthly calculations. Because of the overestimation of monthly runoff 
results from the Budyko-like model, the α value reaches too close to 1 and loses the ability to 
represent the model’s fundamental requirements of Budyko curve fitting. Further analysis that is 
conducted in this study by using monthly results might not be trustworthy, considering the poor 
performance of the monthly Budyko model and incapability of representing accurate runoff results 
for interannual periods compared to the HELP3 model. A more detailed analysis of miscalculation 
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of monthly runoff results using the Budyko framework and comparison with HELP3 model and 
curve number might be a topic of a future study. Moreover, understanding the place of SCS CN 
into the Budyko models can help integrate the neglected water storage change in the framework 
without bringing heavy calculations and over-complexity. 




































































































Figure 37. Mean monthly cycle of runoff for Bayou D’Arbonne 
3.1.3. Runoff Results into Reservoir 
Budyko-type model and HELP3 runoff results are analyzed for reservoir scale with similar 
method. Four reservoir runoff predictions calculated between 2005 and 2098. In Northern 
Louisiana, Bayou D’Arbonne Lake, Lake Claiborne, Corney Lake, and Lake Bistineau reservoirs 
are alternative water sources for major cities. The watershed areas for Bayou D’Arbonne Lake, 
Lake Claiborne, Corney Lake, and Lake Bistineau are 4157, 334, 1108, 3768 km2 (1605, 129, 428, 
1455 mi2), respectively. Bayou D’Arbonne Lake, Lake Claiborne, and Corney Lake are in Bayou 

































































receives flow from Lake Claiborne and Corney Lake. Spills from Bayou D’Arbonne Lake flow to 
Ouachita River. Spills from Lake Bistineau flows to Red River. 
The mean annual runoff values are found for each single HRU for four different reservoirs. 
The results for reservoirs of Bayou D’Arbonne subbasin are discussed in this chapter. The root 
mean square error (RMSE) and Nash-Sutcliff model efficiency coefficient (NSE) analyses for the 
annual runoff result from the HELP3 model and Budyko framework for Corney Lake reservoir 
show the results that indicate a good match between two models (Figure 38). The RMSE result is 
8.581 for the century with 0.802 NSE. Bayou D’Arbonne Lake reservoir gives good matching 
results also (Figure 39). The RMSE result is 49.076 for the century with 0.842 NSE. The Lake 
Claiborne reservoir results are slightly less accurate. The small size of the reservoir might be the 
cause for decreased accuracy (Figure 40). The RMSE result is 16.037 for the century with 0.104 
NSE. This reservoir has a very small amount of runoff prediction from both models, and it might 
cause overestimation on the precipitation by the Budyko model. Also the curve number average 
of the area is the lowest compared to rest of the catchment and it causes less runoff predictions 
from HELP3 model. The Lake Bistineau where is located in Loggy Bayou covers the entire 
subbasin area. The 93-year run results are 51.682 RMSE and 0.816 NSE (Figure 41). 
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Figure 38. Total annual runoff during the century for Corney Lake 
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Figure 40. Total annual runoff during the century for Lake Claiborne  
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80 
3.1.4. Comparison of Individual HRUs Runoff Results 
In order to examine the success of the Budyko-type model to represent the annual runoff 
data for individual HRUs, an individual comparison analysis is applied. The runoff values which 
were created by the Budyko-like model and from the HELP3 model for individual subbasins are 
compared the entire century. Meaning that for each year, every single runoff result from both 
models are plotted in separate graphs with calculated coefficient of determination values: (R2) 
values. Figure 42 demonstrates the results for Loggy Bayou and the R2 values are found. Most of 
the values are bigger than 0.95 and only few of them are relatively lower; however, those values 
are still between 0.95 and 0.75. The model shows slightly better results for the Bayou D’Arbonne 
subbasin. Figure 43 shows the entire century to compare individual runoff data with R2 values for 
each of them that indicates a good projection for each HRU of the catchment annually. The R2
values throughout the century for HRUs in the Bayou D’Arbonne subbasin are mostly close to 
0.99, with 0.96 as the lowest, which a significantly good result. The plotted runoff results and R2 
values calculated for each year by using the same method for individual HRUs of the entire 
subbasins throughout the century are demonstrated in Figure 44, and graphs continue in Appendix 
A. 
The results indicate that the Budyko-type model can successfully calculate the annual 
runoff data for individual HRUs, which means the model provides an annual runoff prediction 
with high accuracy for almost every year between 2006 to 2098 for both subbasins. This result is 
unusual and might be very important since the Budyko framework is mostly applicable for large 
catchments, and in many studies perform poorly for smaller subbasins. As a result, the conducted 
one-parameter Budyko-type model in this study is as powerful as the HELP3 model which is a 
much more complex and an advance hydrologic tool for future projections. 
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Figure 42. R Square values for individual years from 2006 to 2098 for Loggy Bayou 
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Figure 46. Individual HRUs annual runoff comparison (Continue in Appendix A) 
3.1.5. Runoff Comparison Conclusions 
This chapter compared future runoff projections by applying a complex hydrological model 
and a simple one-parameter Budyko equation for two subbasins in the Northern Louisiana and 
Southern Arkansas area by using calibrated model parameters that are described in Chapter 2. The 
achieved conclusions are summarized as follows:  
• The future mean annual runoff projections by the two approaches agree with each other on
both the spatial and temporal aspect. The coefficient of determination (R2), RMSE and
NSE values indicate that the Budyko-type one-parameter model and the HELP3 model are
producing similar runoff outcomes.
• The monthly future calculations show a good match with long-term mean runoffs from
both models; however, individual and catchments size monthly runoffs are not representing
the HELP3 and WaterWatch runoffs. Since the Budyko models ignores the storage change





















causing the α values to reach too close to 1 during the calibration and lose the ability to 
determine the monthly runoffs accurately. 
• The Budyko model gives promising annual runoff results for 3 of the reservoirs in the study 
area for future predictions. However, runs from the Lake Claiborne reservoir indicate some 
errors possibly caused by the small area size and lower curve number for this reservoir. 
• The annual individual HRU runoff results for the entire demonstration shows strong 
correlation between the two models and this result indicates that the Budyko model is a 
powerful tool for small area calculations for long term and short term on an annual scale. 
3.2. Comparison of Curve Number and Budyko Index 
3.2.1. Statistical Analysis 
The statistical analysis for SCS Curve Number and α values are demonstrated at Figure 45 
for Loggy Bayou subbasin and Figure 46 for Bayou D’Arbonne subbasin from both annual and 
monthly time scale models. Because of the upper limit 1 for α, the relationship between for SCS 
Curve Number and α values are not very clear for the monthly model. The fundamental of the 
Budyko model is based on the water and energy equilibriums, and it is ignoring the storage change 
in the area. The Budyko-like model tends to handle this flaw by increasing the α model parameter 
to an unrealistic level for monthly runoff prediction. Because of the overestimation of monthly 
runoff results from the Budyko-like model, the α value reaches too close to 1 and losses the ability 
to represent the model’s fundamental requirements of Budyko curve fitting.  
However, annual model results show a reverse-curvilinear relationship between α and the 
curve number with 0.97 and 0.98 coefficient of determination values for Loggy Bayou and Bayou 
D’Arbonne subbasins respectively. The α values have 0.73 average, 0.88 maximum and 0.48 
minimum values for Loggy Bayou and 0.68 average, 0.86 maximum and 0.44 minimum for Bayou 
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D’Arbonne. Those values are in between the commonly applied range of the parameter by many 
studies (Li et al., 2013; Xu et al., 2013; Zhang et al., 2004).  
Figure 47. Annual runoff calibration Budyko one parameter and curve number comparison for 
Loggy Bayou 






















Figure 48. Annual runoff calibration Budyko one-parameter and curve number comparison for 
Bayou D’Arbonne 
3.2.2. Locational Analysis 
Mapping out the SCS Curve Number and α values from annual time scale models for both 
subbasins show the locational relationship and correlation between them. Figure 47 and 48 
demonstrate the SCS Curve number and α values on their GIS coordinates with colored 























interpolation results. Since there is a reverse curvilinear relationship, selecting reverse coloring for 
them, the location correlation is shown between SCS Curve number and α values for both the 
Loggy Bayou and Bayou D’Arbonne subbasins. The GIS results indicate that there is a very strong 
locational relationship between them. The two maps for both subbasins are almost identical, except 
for small fluctuations in some areas. The results prove that the SCS curve number and the Budyko 
model parameter might be used interchangeably within their own modeling processes for mean 
annual runoff projections. This outcome of the study might prove a reference guideline to future 
studies to conduct a method to determine the Budyko parameter similar to the SCS curve number 
table for specific land use and soil types. This new approach might improve the accuracy of the 
Budyko framework and more importantly might prove sufficient information about the model 
parameter to calibrate and produce a one-parameter Budyko model without the help of a HELP3 
model or any other advance and more complex hydrologic model. However, in order to reach this 
goal, it is necessary to extent and advance similar studies to apply the Budyko model parameter – 
SCS curve number comparison to several watersheds with variety of different characteristics by 
using numerous climate and hydrologic dataset and scenarios. 
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Figure 49. SCS Curve Number maps for Loggy Bayou and Bayou D’Arbonne 
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Figure 50. Budyko parameter maps for Loggy Bayou and Bayou D’Arbonne 
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Chapter 4. Conclusions 
This study attempts to propose a holistic evaluation of water balance to recognize the 
impacts of climate change. The main objective is to examine the capacity of future runoff 
calculations of a parsimonious simple water balance model (the Budyko framework) compared to 
a more complex model (HELP3) under the climate change variables. The study has twofold, 
focusing first on explaining the simple and complex models with their fundamental computation 
processes and characterizing model parameters according to similar aims, and later analyzing the 
runoff result comparisons for the study area and correlation between the model parameters under 
the climate change variables. This chapter presents general conclusions of the study by 
synthesizing the findings of runoff predictions for both models and model parameters and 
discussing the relationship between the two models, model parameter curve number and α. The 
conclusions also present future studies that can be followed using the results and limitations.  
The Budyko-type model performs well for annual time scales but does not work well for 
interannual time scales. Additionally, it shows promising results for calculating individual 
hydrological data for single HRUs. For comparison of the statistical relationship, there is an 
undeniable curvilinear correlation between SCS Curve Number and α values for the annual model.  
Likewise, there is also a locational correlation between the SCS Curve Number and α based on 
the GIS mapping results. This outcome of the study indicates the connection between the model 
parameters. Although the monthly runoff model shows lack of representation to prove the 
connection because of the fundamental and physical limitations of the Budyko framework, the 
long-term annual runoff results support it. Since those two models differ from each other due to 
their complexity levels and are formulated from different physical concepts according to their 
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variable functions over the controlling factors of precipitation partitioning, the findings of this 
study might help to bridge the gap between those to concepts. 
One of the future study options is that the subbasins from this study are wet region 
subbasins. Repeating a similar study for dry region subbasins could give a better understanding 
for the results from this study examining the possible similar α values and the SCS Curve Number 
correlation behavior for the dry regions. Another possibility is that since the SCS Curve Number 
is a function of water retention for the soil, is it possible to find a way to represent water storage 
in the Budyko Framework through the relationship between Dynamic Budyko Index and the SCS 
Curve Number and researching to improve the results for interannual time-scaled Budyko models 
to perform more accurately by using the outcomes of this study. The dataset that is used in this 
study is limited to one which does not provide sufficient information for climate change impact on 
water resources in the area in terms of climate change trends of different sources of future climate 
models. It is important to reproduce both hydrological models to apply various of climate models 
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Appendix A. Annual Model Runoff Comparison of Individual HRUs
Individual HRUs annual runoff comparison for Loggy Bayou from 2006 to 2098 
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Individual HRUs annual runoff comparison for Bayou D’Arbonne  from 2006 to 2098 ( Y axis = Budyko 
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Appendix B. Row Data of Runoff Results Appearing in Figures and Tables
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Years 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963
Help3 263.48 217.68 276.68 198.49 97.58 412.24 158.37 199.98 198.72 308.15 361.01 422.34 285.56 199.69
Budyko 282.74 259.83 327.39 270.28 119.32 440.99 211.25 255.96 249.34 357.12 372.25 366.24 331.26 206.59
Years 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977
Help3 186.57 277.39 144.18 189.16 298.52 228.51 103.85 118.13 282.40 295.18 495.63 309.46 287.13 247.13
Budyko 242.76 316.87 194.16 255.68 296.12 253.00 191.95 137.94 299.94 326.62 434.32 297.04 297.71 312.70
Years 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
Help3 236.17 403.99 224.71 245.03 161.43 366.68 316.64 270.23 221.44 200.94 220.50 428.32 452.84 659.59
Budyko 235.25 438.88 209.86 206.24 151.75 339.62 295.31 295.10 236.34 228.45 244.53 411.62 420.04 607.08
Years 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Help3 376.03 691.49 247.14 345.12 327.75 770.98 437.90 380.46 254.38 622.33 521.69 335.30 218.63 172.41
Budyko 415.89 381.90 259.14 403.83 304.51 543.13 387.27 367.32 182.70 652.73 600.31 375.08 213.95 265.95
Years 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963
Help3 258.96 349.44 373.97 281.31 145.84 494.63 217.13 239.72 266.85 374.79 476.98 501.28 363.01 228.30
Budyko 308.78 365.39 415.89 338.12 167.53 529.47 264.96 284.53 307.22 430.51 477.18 441.13 408.93 246.38
Years 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977
Help3 246.69 354.49 150.16 262.36 396.95 331.33 191.25 145.95 355.83 409.50 540.20 353.38 369.91 298.12
Budyko 334.77 389.15 194.17 318.40 373.38 357.04 258.57 203.52 354.53 420.64 513.47 348.32 372.44 365.25
Years 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
Help3 347.29 499.99 278.61 295.89 379.17 422.25 444.61 367.09 306.09 292.49 297.62 586.68 454.69 750.00
Budyko 325.05 529.89 253.42 262.49 475.70 403.73 407.32 378.51 302.03 308.48 291.52 553.54 411.71 672.00
Years 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Help3 424.82 746.60 341.16 469.65 399.83 874.96 564.51 447.39 281.00 604.00 425.00 388.31 317.72 248.72
Budyko 465.06 474.32 333.31 526.75 360.73 684.65 495.67 422.26 275.00 628.00 498.00 427.69 312.77 319.26
Figure 10.  Data of Comparison of calibration annual results of Budyko model runoff and HELP3 runoff for historic period 
(1950-2005) for Loggy Bayou (11140203)
Figure 11. Data of Comparison of calibration annual results of Budyko model runoff and HELP3 runoff for historic period 
(1950-2005) Bayou D’Arbonne (08040206)
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Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
1 33.575 -93.334 76.195 76.130 1 33.299 -93.125 28.237 29.814
2 33.512 -93.299 76.598 77.922 2 33.251 -93.059 30.757 33.767
3 33.506 -93.332 72.435 75.000 3 33.25 -93.083 28.274 29.813
4 33.511 -93.363 72.435 75.000 4 33.25 -93.125 28.292 29.813
5 33.54 -93.295 76.594 77.920 5 33.257 -93.152 31.555 35.779
6 33.542 -93.333 72.444 75.003 6 33.186 -93.116 25.977 30.317
7 33.542 -93.369 72.444 75.003 7 33.219 -93.057 30.839 33.767
8 33.506 -93.312 76.598 77.922 8 33.213 -93.085 27.565 30.305
9 33.506 -93.312 76.598 77.922 9 33.21 -93.122 27.583 30.305
10 33.542 -93.313 76.594 77.920 10 33.225 -93.148 31.241 35.809
11 33.542 -93.313 76.594 77.920 11 33.285 -93.059 30.487 33.659
12 33.491 -93.278 29.777 34.093 12 33.287 -93.084 28.428 29.814
13 33.435 -93.299 33.371 35.057 13 33.292 -93.125 28.446 29.814
14 33.435 -93.318 32.802 35.970 14 33.29 -93.154 31.717 35.778
15 33.466 -93.263 29.789 34.095 15 33.215 -93.063 30.985 33.767
16 33.459 -93.292 29.779 34.093 16 33.215 -93.063 31.003 33.767
17 33.46 -93.333 30.066 34.096 17 33.25 -93.063 30.584 33.659
18 33.466 -93.372 30.068 34.095 18 33.25 -93.063 30.602 33.659
19 33.471 -93.404 31.891 34.478 19 33.286 -93.063 30.625 33.656
20 33.495 -93.288 29.777 34.093 20 33.188 -93.114 27.787 30.307
21 33.486 -93.337 30.069 34.095 21 33.188 -93.114 27.805 30.307
22 33.497 -93.378 30.236 29.381 22 33.286 -93.063 30.680 33.656
23 33.495 -93.403 31.893 34.479 23 33.312 -93.151 28.200 30.045
24 33.525 -93.389 30.235 29.381 24 33.312 -93.151 28.218 30.045
25 33.458 -93.313 29.779 34.093 25 33.318 -93.149 28.227 30.044
26 33.458 -93.313 29.779 34.093 26 33.146 -93.095 20.929 20.778
27 33.485 -93.313 29.778 34.093 27 33.141 -93.055 23.343 23.625
28 33.485 -93.313 29.778 34.093 28 33.13 -93.084 20.960 20.777
29 33.435 -93.312 33.371 35.057 29 33.132 -93.12 20.978 20.777
30 33.435 -93.312 33.371 35.057 30 33.142 -93.146 21.818 25.130
31 33.438 -93.295 29.777 34.093 31 33.15 -93.021 23.416 23.624
32 33.438 -93.295 29.777 34.093 32 33.149 -93.044 23.434 23.624
33 33.438 -93.319 30.061 34.095 33 33.156 -93.086 21.057 20.778
34 33.438 -93.319 30.061 34.095 34 33.164 -93.121 21.075 20.778
35 33.438 -93.313 29.777 34.093 35 33.189 -93.13 25.656 29.994
36 33.438 -93.313 29.777 34.093 36 33.136 -93.063 23.507 23.625
37 33.438 -93.313 29.777 34.093 37 33.136 -93.063 23.525 23.625
38 33.438 -93.313 29.777 34.093 38 33.15 -93.063 21.147 20.778
39 33.436 -93.447 229.131 233.988 39 33.15 -93.063 21.165 20.778
40 33.415 -93.428 228.824 231.952 40 33.187 -93.13 22.009 25.130
Figure 12. Mean annual runoff for 1950-2005 (left) Loggy Bayou and (right) Bayou D’Arbonne for each HRUs.
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Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
41 33.416 -93.454 244.931 251.825 41 33.187 -93.13 22.028 25.130
42 33.459 -93.425 224.887 232.565 42 33.253 -93.036 59.692 65.555
43 33.491 -93.424 224.892 232.568 43 33.267 -93.02 59.719 65.556
44 33.417 -93.438 228.828 231.951 44 33.25 -93.042 59.729 65.555
45 33.417 -93.438 228.828 231.951 45 33.151 -93.021 58.655 58.319
46 33.438 -93.429 224.885 232.565 46 33.169 -93.044 58.677 58.318
47 33.438 -93.429 224.885 232.565 47 33.176 -93.081 52.698 57.622
48 33.438 -93.438 224.885 232.565 48 33.183 -93.108 52.716 57.622
49 33.438 -93.438 224.885 232.565 49 33.208 -93.021 60.665 65.789
50 33.438 -93.438 224.885 232.565 50 33.207 -93.041 60.684 65.789
51 33.38 -93.427 228.818 231.951 51 33.194 -93.078 54.869 57.685
52 33.396 -93.383 43.130 44.072 52 33.28 -93.041 59.873 65.554
53 33.42 -93.341 43.129 44.071 53 33.17 -93.062 58.805 58.318
54 33.417 -93.375 43.129 44.071 54 33.17 -93.062 58.823 58.318
55 33.418 -93.408 43.722 43.799 55 33.188 -93.044 60.769 65.790
56 33.44 -93.342 39.661 43.473 56 33.188 -93.044 60.787 65.790
57 33.447 -93.379 41.907 44.757 57 33.188 -93.083 54.978 57.685
58 33.45 -93.405 41.907 44.757 58 33.188 -93.083 54.996 57.685
59 33.437 -93.34 39.661 43.473 59 33.194 -93.062 60.842 65.790
60 33.437 -93.34 39.661 43.473 60 33.194 -93.062 60.860 65.790
61 33.438 -93.375 39.661 43.473 61 33.25 -93.062 60.038 65.555
62 33.438 -93.375 39.661 43.473 62 33.25 -93.062 60.056 65.555
63 33.438 -93.409 41.907 44.757 63 33.187 -93.106 52.999 57.623
64 33.438 -93.409 41.907 44.757 64 33.187 -93.106 53.017 57.623
65 33.349 -93.385 43.449 43.653 65 33.188 -93.063 60.951 65.790
66 33.346 -93.407 43.449 43.653 66 33.188 -93.063 60.969 65.790
67 33.392 -93.35 43.127 44.072 67 33.188 -93.063 60.987 65.790
68 33.377 -93.377 43.126 44.071 68 33.188 -93.063 61.006 65.790
69 33.375 -93.406 43.725 43.799 69 33.243 -92.978 36.461 39.726
70 33.342 -93.35 24.468 25.924 70 33.246 -93.024 36.483 39.729
71 33.266 -93.42 22.473 25.568 71 33.169 -93.002 34.713 34.593
72 33.259 -93.439 22.061 25.356 72 33.171 -93.025 34.731 34.593
73 33.411 -93.324 23.779 25.952 73 33.219 -92.97 46.719 48.029
74 33.439 -93.29 21.171 21.238 74 33.208 -93 46.742 48.030
75 33.261 -93.438 22.464 25.567 75 33.207 -93.023 36.572 39.727
76 33.261 -93.438 22.464 25.567 76 33.249 -93 36.592 39.729
77 33.304 -93.313 25.608 30.277 77 33.278 -93.021 36.134 39.599
78 33.304 -93.313 25.608 30.277 78 33.188 -93 36.630 39.727
79 33.313 -93.304 27.715 30.740 79 33.188 -93 36.648 39.727
80 33.313 -93.304 27.715 30.740 80 33.187 -93.024 34.879 34.592
81 33.313 -93.333 24.471 25.925 81 33.187 -93.024 34.897 34.592
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82 33.313 -93.333 24.471 25.925 82 33.118 -93.013 489.586 496.705
83 33.313 -93.375 24.471 25.925 83 33.059 -93.007 458.997 459.299
84 33.313 -93.375 24.471 25.925 84 33.06 -93.025 459.015 459.299
85 33.312 -93.401 22.471 25.568 85 33.095 -92.967 471.881 475.687
86 33.312 -93.401 22.471 25.568 86 33.084 -93 471.890 475.681
87 33.333 -93.313 27.718 30.740 87 33.086 -93.04 452.485 452.525
88 33.333 -93.313 27.718 30.740 88 33.097 -93.082 439.346 446.985
89 33.375 -93.313 24.318 26.056 89 33.1 -93.112 439.365 446.985
90 33.375 -93.313 24.318 26.056 90 33.112 -92.936 494.673 498.779
91 33.415 -93.313 24.319 26.056 91 33.125 -92.96 489.750 496.705
92 33.415 -93.313 24.319 26.056 92 33.125 -93 453.819 451.494
93 33.437 -93.291 24.321 26.055 93 33.123 -93.04 453.838 451.494
94 33.437 -93.291 24.321 26.055 94 33.11 -93.081 439.435 446.974
95 33.313 -93.313 27.715 30.740 95 33.11 -93.113 439.453 446.974
96 33.313 -93.313 27.715 30.740 96 33.166 -92.963 489.863 496.713
97 33.313 -93.313 27.715 30.740 97 33.156 -92.991 489.878 496.715
98 33.313 -93.313 27.715 30.740 98 33.147 -93.027 453.919 451.487
99 33.305 -93.305 31.579 35.695 99 33.206 -92.959 494.015 496.620
100 33.297 -93.335 25.608 30.277 100 33.188 -92.979 494.038 496.625
101 33.295 -93.375 25.608 30.277 101 33.116 -93.062 452.757 452.537
102 33.291 -93.404 22.466 25.566 102 33.116 -93.062 452.775 452.537
103 33.332 -93.305 27.718 30.740 103 33.188 -92.964 494.093 496.625
104 33.333 -93.333 24.466 25.923 104 33.188 -92.964 494.111 496.625
105 33.331 -93.373 24.466 25.923 105 33.187 -92.979 494.129 496.625
106 33.318 -93.399 23.951 25.708 106 33.187 -92.979 494.147 496.625
107 33.377 -93.302 24.318 26.056 107 33.063 -93.006 452.859 452.535
108 33.374 -93.333 23.777 25.952 108 33.063 -93.006 452.877 452.535
109 33.364 -93.359 24.470 25.924 109 33.062 -93.026 452.895 452.535
110 33.416 -93.296 24.325 26.057 110 33.062 -93.026 452.913 452.535
111 33.38 -93.218 229.895 233.583 111 33.091 -93.062 452.921 452.525
112 33.415 -93.276 232.252 235.256 112 33.091 -93.062 452.939 452.525
113 33.451 -93.249 223.002 231.364 113 33.113 -92.938 472.389 475.689
114 33.441 -93.273 221.396 230.660 114 33.113 -92.938 472.407 475.689
115 33.339 -93.188 245.941 251.766 115 33.027 -93.055 296.113 296.736
116 33.339 -93.188 245.941 251.766 116 32.977 -93.038 299.227 299.623
117 33.438 -93.253 221.396 230.660 117 33.02 -92.978 302.481 299.324
118 33.438 -93.253 221.396 230.660 118 33.009 -93.005 296.168 296.737
119 33.437 -93.273 232.258 235.259 119 33.001 -93.042 296.171 296.733
120 33.437 -93.273 232.258 235.259 120 33.011 -93.078 293.958 296.266
121 33.338 -93.186 239.627 248.590 121 33.016 -93.112 293.985 296.269
122 33.343 -93.207 245.941 251.766 122 33.026 -92.976 302.589 299.327
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123 33.352 -93.243 245.928 251.762 123 33.036 -93.004 302.619 299.333
124 33.374 -93.209 229.889 233.581 124 33.041 -93.042 296.283 296.738
125 33.375 -93.25 229.895 233.583 125 33.042 -93.083 294.061 296.269
126 33.381 -93.276 232.237 235.255 126 33.042 -93.113 294.079 296.269
127 33.41 -93.216 229.893 233.582 127 33.068 -93.051 292.736 292.581
128 33.416 -93.25 229.908 233.585 128 33.077 -93.084 280.671 275.070
129 33.244 -93.227 465.321 468.358 129 33.08 -93.121 280.689 275.070
130 33.264 -93.184 454.297 464.401 130 33.08 -93.148 272.442 272.380
131 33.25 -93.209 470.254 471.668 131 33.004 -93.062 296.390 296.733
132 33.224 -93.216 465.312 468.355 132 33.004 -93.062 296.408 296.733
133 33.224 -93.239 465.312 468.355 133 33.042 -93.063 296.446 296.738
134 33.229 -93.273 450.467 460.855 134 33.042 -93.063 296.465 296.738
135 33.239 -93.249 465.321 468.358 135 33.063 -93.047 292.880 292.581
136 33.24 -93.28 450.417 460.826 136 33.063 -93.047 292.898 292.581
137 33.258 -93.188 454.297 464.401 137 33.063 -93.083 280.826 275.067
138 33.258 -93.188 454.297 464.401 138 33.063 -93.083 280.844 275.067
139 33.292 -93.188 454.291 464.397 139 33.063 -93.116 280.862 275.067
140 33.292 -93.188 454.291 464.397 140 33.063 -93.116 280.880 275.067
141 33.313 -93.172 439.779 443.022 141 33.07 -93.063 280.911 275.071
142 33.313 -93.172 439.779 443.022 142 33.07 -93.063 280.930 275.071
143 33.313 -93.198 446.966 447.802 143 33.063 -93.063 293.025 292.581
144 33.313 -93.198 446.966 447.802 144 33.063 -93.063 293.044 292.581
145 33.323 -93.187 439.760 443.014 145 33.063 -93.063 293.062 292.581
146 33.323 -93.187 439.760 443.014 146 33.063 -93.063 293.080 292.581
147 33.313 -93.188 439.779 443.022 147 32.981 -92.956 28.290 26.650
148 33.313 -93.188 439.779 443.022 148 32.932 -92.91 28.359 25.636
149 33.313 -93.188 439.779 443.022 149 32.936 -92.945 31.898 31.533
150 33.313 -93.188 439.779 443.022 150 32.977 -92.851 27.297 24.836
151 33.294 -93.175 454.291 464.397 151 32.962 -92.878 28.671 26.180
152 33.289 -93.203 470.224 471.676 152 32.959 -92.917 28.689 26.180
153 33.325 -93.171 439.742 443.003 153 32.96 -92.957 28.416 26.652
154 33.321 -93.196 446.958 447.815 154 32.967 -92.998 27.961 26.644
155 33.303 -93.255 465.106 469.691 155 32.972 -93.025 27.979 26.644
156 33.267 -93.227 488.391 493.742 156 32.98 -92.853 27.406 24.836
157 33.26 -93.251 488.392 493.738 157 32.98 -92.861 28.780 26.180
158 33.253 -93.28 474.574 486.482 158 32.991 -92.921 28.794 25.688
159 33.313 -93.218 465.125 469.695 159 32.999 -92.959 29.943 30.583
160 33.313 -93.218 465.125 469.695 160 32.992 -92.996 28.061 26.643
161 33.313 -93.25 465.125 469.695 161 32.984 -93.024 28.090 26.643
162 33.313 -93.25 465.125 469.695 162 33.023 -92.962 29.983 30.581
163 33.312 -93.284 463.169 470.064 163 32.958 -92.938 28.598 26.652
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164 33.312 -93.284 463.169 470.064 164 32.958 -92.938 28.616 26.652
165 33.297 -93.222 488.357 493.739 165 32.995 -92.937 28.634 26.651
166 33.292 -93.25 488.320 493.727 166 32.995 -92.937 28.652 26.651
167 33.298 -93.281 474.605 486.491 167 32.937 -92.938 32.225 31.533
168 33.326 -93.217 465.129 469.692 168 32.937 -92.938 32.243 31.533
169 33.332 -93.25 465.129 469.692 169 32.938 -92.913 28.995 26.179
170 33.334 -93.285 463.180 470.067 170 32.938 -92.913 29.013 26.179
171 33.356 -93.268 463.203 470.072 171 32.938 -92.944 32.298 31.533
172 33.37 -93.285 463.218 470.086 172 32.938 -92.944 32.316 31.533
173 33.233 -93.324 17.752 20.634 173 32.938 -92.938 28.775 26.653
174 33.185 -93.311 13.068 13.107 174 32.938 -92.938 28.793 26.653
175 33.179 -93.335 11.820 12.555 175 32.938 -92.938 28.811 26.653
176 33.18 -93.372 11.820 12.555 176 32.938 -92.938 28.829 26.653
177 33.217 -93.261 17.761 20.198 177 33.018 -92.912 31.012 31.260
178 33.21 -93.292 17.752 20.198 178 32.978 -92.847 28.642 24.941
179 33.208 -93.333 14.085 16.261 179 32.978 -92.878 29.900 26.238
180 33.208 -93.369 14.085 16.261 180 32.985 -92.85 28.678 24.941
181 33.23 -93.261 17.752 20.634 181 32.998 -92.878 33.749 31.337
182 33.251 -93.296 18.429 20.296 182 33.009 -92.912 33.774 31.339
183 33.25 -93.333 14.423 16.626 183 33.017 -92.943 31.121 31.260
184 33.239 -93.365 14.085 16.261 184 33.031 -92.887 33.808 31.338
185 33.188 -93.31 17.760 20.198 185 33.04 -92.918 33.827 31.338
186 33.188 -93.31 17.760 20.198 186 33.043 -92.957 31.180 31.261
187 33.188 -93.333 14.084 16.261 187 33.05 -92.988 31.199 31.261
188 33.188 -93.333 14.084 16.261 188 33.073 -92.928 40.997 41.568
189 33.188 -93.371 14.084 16.261 189 33.079 -92.956 34.879 34.814
190 33.188 -93.371 14.084 16.261 190 33.066 -92.981 34.900 34.815
191 33.208 -93.313 17.752 20.198 191 33.016 -92.938 31.267 31.260
192 33.208 -93.313 17.752 20.198 192 33.016 -92.938 31.285 31.260
193 33.25 -93.313 18.429 20.296 193 33.042 -92.938 31.307 31.261
194 33.25 -93.313 18.429 20.296 194 33.042 -92.938 31.325 31.261
195 33.185 -93.313 11.821 12.556 195 33.062 -92.925 34.010 31.338
196 33.185 -93.313 11.821 12.556 196 33.062 -92.925 34.028 31.338
197 33.284 -93.312 18.428 20.296 197 33.063 -92.958 35.025 34.815
198 33.284 -93.312 18.428 20.296 198 33.063 -92.958 35.043 34.815
199 33.188 -93.313 17.760 20.198 199 33.062 -92.985 35.061 34.815
200 33.188 -93.313 17.760 20.198 200 33.062 -92.985 35.079 34.815
201 33.188 -93.313 17.760 20.198 201 33.077 -92.938 35.097 34.814
202 33.188 -93.313 17.760 20.198 202 33.077 -92.938 35.115 34.814
203 33.284 -93.295 18.428 20.296 203 33.063 -92.938 35.134 34.815
204 33.278 -93.327 14.430 16.626 204 33.063 -92.938 35.152 34.815
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205 33.323 -93.443 22.071 23.297 205 33.063 -92.938 35.170 34.815
206 33.178 -93.392 21.557 21.444 206 33.063 -92.938 35.189 34.815
207 33.178 -93.399 21.557 21.444 207 33.171 -92.905 513.933 519.066
208 33.209 -93.39 22.066 23.296 208 33.136 -92.878 502.667 500.678
209 33.21 -93.416 22.066 23.296 209 33.128 -92.917 502.689 500.684
210 33.218 -93.45 21.436 23.459 210 33.136 -92.94 464.960 471.043
211 33.269 -93.353 26.228 28.827 211 33.153 -92.853 529.508 526.088
212 33.254 -93.379 26.225 28.827 212 33.166 -92.877 502.753 500.690
213 33.248 -93.416 22.062 23.295 213 33.167 -92.917 502.772 500.690
214 33.25 -93.458 22.603 24.057 214 33.167 -92.943 465.033 471.044
215 33.259 -93.486 22.602 24.056 215 33.206 -92.881 514.103 519.060
216 33.188 -93.392 22.060 23.296 216 33.205 -92.917 514.113 519.056
217 33.188 -93.392 22.060 23.296 217 33.204 -92.942 469.301 470.966
218 33.188 -93.4 22.060 23.296 218 33.131 -92.937 465.096 471.038
219 33.188 -93.4 22.060 23.296 219 33.131 -92.937 465.114 471.038
220 33.214 -93.437 22.066 23.296 220 33.188 -92.879 514.192 519.056
221 33.214 -93.437 22.066 23.296 221 33.188 -92.879 514.210 519.056
222 33.249 -93.437 23.029 24.795 222 33.167 -92.938 465.179 471.044
223 33.249 -93.437 23.029 24.795 223 33.167 -92.938 465.197 471.044
224 33.292 -93.438 23.033 24.794 224 33.188 -92.917 514.265 519.056
225 33.292 -93.438 23.033 24.794 225 33.188 -92.917 514.283 519.056
226 33.313 -93.421 24.537 25.349 226 33.187 -92.944 465.258 471.045
227 33.313 -93.421 24.537 25.349 227 33.187 -92.944 465.276 471.045
228 33.313 -93.454 28.560 30.723 228 33.208 -92.938 469.501 470.970
229 33.313 -93.454 28.560 30.723 229 33.208 -92.938 469.519 470.970
230 33.333 -93.438 24.534 25.349 230 33.188 -92.938 469.511 470.951
231 33.333 -93.438 24.534 25.349 231 33.188 -92.938 469.529 470.951
232 33.313 -93.438 24.537 25.349 232 33.188 -92.938 469.547 470.951
233 33.313 -93.438 24.537 25.349 233 33.188 -92.938 469.565 470.951
234 33.313 -93.438 24.537 25.349 234 33.07 -92.871 485.487 479.074
235 33.313 -93.438 24.537 25.349 235 32.973 -92.833 437.615 434.182
236 33.275 -93.353 26.228 28.827 236 32.988 -92.812 433.831 427.920
237 33.275 -93.372 26.228 28.827 237 32.999 -92.836 469.590 475.159
238 33.292 -93.424 23.033 24.794 238 33.011 -92.86 469.617 475.165
239 33.292 -93.457 22.604 24.057 239 33.041 -92.844 469.645 475.166
240 33.337 -93.394 24.540 25.349 240 33.045 -92.872 469.669 475.170
241 33.331 -93.42 24.534 25.349 241 33.056 -92.903 461.333 458.110
242 33.332 -93.455 28.562 30.723 242 33.085 -92.842 506.259 502.773
243 33.359 -93.427 24.538 25.349 243 33.083 -92.875 485.646 479.072
244 33.153 -93.178 200.993 213.232 244 33.087 -92.913 485.659 479.068
245 33.247 -93.169 201.020 213.236 245 33.098 -92.939 462.800 456.018
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246 33.096 -93.136 182.312 185.180 246 33.113 -92.845 506.340 502.780
247 33.096 -93.163 182.312 185.180 247 33.116 -92.874 485.736 479.078
248 33.102 -93.203 179.386 184.207 248 33.108 -92.916 485.757 479.078
249 33.119 -93.136 190.016 198.558 249 33.106 -92.94 462.872 456.018
250 33.125 -93.167 190.016 198.558 250 33.107 -92.937 462.890 456.018
251 33.125 -93.208 188.147 197.107 251 32.987 -92.813 437.914 434.185
252 33.13 -93.237 188.153 197.108 252 32.987 -92.813 437.932 434.185
253 33.169 -93.14 190.022 198.559 253 33.062 -92.847 506.435 502.767
254 33.167 -93.167 190.022 198.559 254 33.062 -92.847 506.453 502.767
255 33.167 -93.208 188.164 197.114 255 33.063 -92.875 485.852 479.064
256 33.164 -93.236 188.157 197.111 256 33.063 -92.875 485.871 479.064
257 33.202 -93.142 200.995 213.229 257 33.063 -92.905 485.889 479.064
258 33.208 -93.167 201.007 213.243 258 33.063 -92.905 485.907 479.064
259 33.205 -93.204 210.819 215.309 259 33.097 -92.937 463.055 456.018
260 33.19 -93.23 210.810 215.314 260 33.097 -92.937 463.073 456.018
261 33.234 -93.191 210.825 215.317 261 33.107 -92.937 463.090 456.018
262 33.125 -93.188 190.016 198.558 262 32.998 -92.785 14.946 9.737
263 33.125 -93.188 190.016 198.558 263 32.967 -92.767 14.964 9.737
264 33.208 -93.188 201.007 213.243 264 32.965 -92.787 14.982 9.737
265 33.208 -93.188 201.007 213.243 265 32.999 -92.767 19.501 16.009
266 33.238 -93.187 201.006 213.232 266 33 -92.792 19.520 16.009
267 33.238 -93.187 201.006 213.232 267 33.01 -92.82 18.212 15.587
268 33.101 -93.187 182.312 185.180 268 33.022 -92.77 19.563 16.010
269 33.101 -93.187 182.312 185.180 269 33.037 -92.795 19.582 16.010
270 33.188 -93.142 201.003 213.239 270 33.043 -92.823 18.271 15.587
271 33.188 -93.142 201.003 213.239 271 33.072 -92.81 24.176 20.073
272 33.167 -93.188 190.022 198.559 272 33.077 -92.823 23.790 20.148
273 33.167 -93.188 190.022 198.559 273 33.004 -92.812 18.326 15.588
274 33.188 -93.167 201.003 213.239 274 33.004 -92.812 18.344 15.588
275 33.188 -93.167 201.003 213.239 275 33.042 -92.813 18.362 15.587
276 33.188 -93.208 210.810 215.314 276 33.042 -92.813 18.380 15.587
277 33.188 -93.208 210.810 215.314 277 33.062 -92.811 19.720 16.010
278 33.188 -93.229 210.810 215.314 278 33.062 -92.811 19.738 16.010
279 33.188 -93.229 210.810 215.314 279 33.063 -92.827 23.916 20.149
280 33.188 -93.188 201.003 213.239 280 33.063 -92.827 23.934 20.149
281 33.188 -93.188 201.003 213.239 281 33.074 -92.813 23.946 20.148
282 33.188 -93.188 201.003 213.239 282 33.074 -92.813 23.965 20.148
283 33.188 -93.188 201.003 213.239 283 33.063 -92.813 23.989 20.149
284 33.274 -93.168 201.379 213.014 284 33.063 -92.813 24.007 20.149
285 33.139 -93.298 242.226 249.605 285 33.063 -92.813 24.025 20.149
286 33.1 -93.303 198.388 197.370 286 33.063 -92.813 24.043 20.149
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287 33.097 -93.334 203.972 210.345 287 32.937 -92.793 368.166 364.242
288 33.099 -93.357 203.972 210.345 288 32.895 -92.769 359.979 361.146
289 33.126 -93.257 207.313 212.193 289 32.89 -92.79 359.990 361.144
290 33.126 -93.292 207.313 212.193 290 32.893 -92.825 358.080 359.361
291 33.125 -93.333 199.162 208.121 291 32.929 -92.725 358.928 358.487
292 33.128 -93.36 203.995 210.352 292 32.919 -92.751 360.048 361.146
293 33.168 -93.256 207.323 212.195 293 32.917 -92.792 360.067 361.146
294 33.167 -93.292 207.323 212.195 294 32.918 -92.833 358.153 359.360
295 33.153 -93.324 199.162 208.121 295 32.924 -92.873 358.171 359.360
296 33.21 -93.223 242.249 249.613 296 32.927 -92.9 375.336 369.534
297 33.202 -93.247 242.243 249.606 297 32.958 -92.725 374.250 379.279
298 33.19 -93.285 230.953 232.584 298 32.957 -92.748 374.268 379.279
299 33.125 -93.313 207.304 212.192 299 32.951 -92.797 365.763 359.125
300 33.125 -93.313 207.304 212.192 300 32.957 -92.833 368.424 364.252
301 33.188 -93.29 230.953 232.584 301 32.946 -92.868 368.430 364.246
302 33.188 -93.29 230.953 232.584 302 32.939 -92.898 378.635 369.882
303 33.1 -93.312 198.388 197.370 303 32.98 -92.726 374.344 379.274
304 33.1 -93.312 198.388 197.370 304 32.989 -92.751 374.349 379.270
305 33.187 -93.25 230.953 232.584 305 32.981 -92.811 365.886 359.127
306 33.187 -93.25 230.953 232.584 306 32.981 -92.823 368.541 364.254
307 33.164 -93.312 207.300 212.204 307 32.895 -92.813 358.380 359.356
308 33.164 -93.312 207.300 212.204 308 32.895 -92.813 358.398 359.356
309 33.242 -93.519 252.866 261.618 309 32.938 -92.725 374.420 379.261
310 33.135 -93.429 254.219 257.278 310 32.938 -92.725 374.439 379.261
311 33.133 -93.45 256.788 260.487 311 32.938 -92.75 365.978 359.124
312 33.163 -93.429 254.223 257.279 312 32.938 -92.75 365.996 359.124
313 33.168 -93.455 256.776 260.484 313 32.917 -92.813 358.499 359.360
314 33.204 -93.464 255.127 263.153 314 32.917 -92.813 358.517 359.360
315 33.213 -93.495 255.133 263.154 315 32.938 -92.792 366.051 359.124
316 33.231 -93.476 255.134 263.155 316 32.938 -92.792 366.069 359.124
317 33.247 -93.503 265.391 266.352 317 32.938 -92.833 368.711 364.242
318 33.133 -93.438 254.219 257.278 318 32.958 -92.813 368.751 364.252
319 33.133 -93.438 254.219 257.278 319 32.958 -92.813 368.769 364.252
320 33.165 -93.438 254.223 257.279 320 32.982 -92.813 368.796 364.254
321 33.165 -93.438 254.223 257.279 321 32.982 -92.813 368.814 364.254
322 33.187 -93.462 255.108 263.147 322 32.938 -92.833 368.802 364.242
323 33.187 -93.462 255.108 263.147 323 32.938 -92.875 379.016 369.882
324 33.108 -93.481 29.776 36.797 324 32.938 -92.875 379.035 369.882
325 33.003 -93.424 26.323 31.272 325 32.937 -92.899 375.863 369.535
326 33.004 -93.457 26.812 31.344 326 32.937 -92.899 375.882 369.535
327 33.043 -93.419 26.334 31.272 327 32.938 -92.813 368.893 364.242
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328 33.035 -93.453 26.818 31.345 328 32.938 -92.813 368.911 364.242
329 33.083 -93.394 27.523 31.088 329 32.938 -92.813 368.929 364.242
330 33.082 -93.418 27.523 31.088 330 32.938 -92.813 368.948 364.242
331 33.086 -93.454 29.775 36.797 331 33.13 -92.812 473.552 472.391
332 33.114 -93.424 27.526 31.088 332 33.094 -92.755 436.474 429.004
333 33.12 -93.463 29.775 36.797 333 33.093 -92.794 436.492 429.004
334 33.112 -93.437 27.526 31.088 334 33.098 -92.819 435.587 429.708
335 33.112 -93.437 27.526 31.088 335 33.113 -92.766 436.539 429.009
336 33.002 -93.438 26.323 31.272 336 33.124 -92.793 436.564 429.020
337 33.002 -93.438 26.323 31.272 337 33.128 -92.831 473.661 472.391
338 33.042 -93.438 26.334 31.272 338 33.136 -92.857 473.696 472.402
339 33.042 -93.438 26.334 31.272 339 33.155 -92.803 476.263 473.119
340 33.063 -93.418 27.520 31.088 340 33.162 -92.835 473.728 472.396
341 33.063 -93.418 27.520 31.088 341 33.176 -92.858 473.772 472.413
342 33.063 -93.447 29.773 36.797 342 33.188 -92.858 487.664 492.164
343 33.063 -93.447 29.773 36.797 343 33.158 -92.812 473.782 472.396
344 33.083 -93.438 27.523 31.088 344 33.158 -92.812 473.801 472.396
345 33.083 -93.438 27.523 31.088 345 33.187 -92.854 473.834 472.405
346 33.063 -93.438 27.520 31.088 346 33.187 -92.854 473.852 472.405
347 33.063 -93.438 27.520 31.088 347 33.187 -92.858 487.755 492.164
348 33.063 -93.438 27.520 31.088 348 33.187 -92.858 487.773 492.164
349 33.063 -93.438 27.520 31.088 349 33.095 -92.812 435.854 429.699
350 33.082 -93.252 15.666 16.924 350 33.095 -92.812 435.873 429.699
351 33.055 -93.215 15.510 16.985 351 33.125 -92.813 473.920 472.394
352 33.05 -93.251 13.943 16.280 352 33.125 -92.813 473.938 472.394
353 33.048 -93.292 13.943 16.280 353 33.208 -92.763 564.360 568.412
354 33.054 -93.321 14.669 16.249 354 33.097 -92.726 518.913 521.193
355 33.081 -93.18 16.090 17.008 355 33.097 -92.74 518.932 521.193
356 33.082 -93.209 15.666 16.924 356 33.133 -92.72 554.099 550.819
357 33.083 -93.25 15.666 16.924 357 33.126 -92.748 573.749 572.989
358 33.082 -93.291 14.567 15.932 358 33.141 -92.776 573.786 572.999
359 33.077 -93.315 15.217 16.190 359 33.166 -92.716 554.172 550.827
360 33.107 -93.226 15.661 16.923 360 33.167 -92.75 573.827 573.001
361 33.107 -93.247 15.661 16.923 361 33.17 -92.789 573.845 573.001
362 33.107 -93.277 14.571 15.932 362 33.18 -92.827 571.149 572.159
363 33.063 -93.211 15.665 16.925 363 33.202 -92.75 591.531 595.180
364 33.063 -93.211 15.665 16.925 364 33.208 -92.792 591.565 595.187
365 33.063 -93.25 15.665 16.925 365 33.208 -92.833 586.060 578.532
366 33.063 -93.25 15.665 16.925 366 33.207 -92.861 586.079 578.532
367 33.051 -93.312 13.943 16.280 367 33.188 -92.75 591.612 595.182
368 33.051 -93.312 13.943 16.280 368 33.188 -92.75 591.630 595.182
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369 33.063 -93.292 14.566 15.931 369 33.179 -92.813 571.276 572.159
370 33.063 -93.292 14.566 15.931 370 33.179 -92.813 571.295 572.159
371 33.062 -93.317 14.667 16.249 371 33.188 -92.792 591.685 595.182
372 33.062 -93.317 14.667 16.249 372 33.188 -92.792 591.703 595.182
373 33.081 -93.188 16.090 17.008 373 33.188 -92.833 586.193 578.521
374 33.081 -93.188 16.090 17.008 374 33.188 -92.833 586.211 578.521
375 33.08 -93.313 14.567 15.932 375 33.208 -92.813 586.242 578.532
376 33.08 -93.313 14.567 15.932 376 33.208 -92.813 586.260 578.532
377 33.063 -93.313 14.566 15.931 377 33.188 -92.813 586.265 578.521
378 33.063 -93.313 14.566 15.931 378 33.188 -92.813 586.283 578.521
379 33.063 -93.313 14.566 15.931 379 33.188 -92.813 586.302 578.521
380 33.063 -93.313 14.566 15.931 380 33.188 -92.813 586.320 578.521
381 33.019 -93.199 7.817 7.811 381 33.1 -92.694 377.397 377.293
382 32.978 -93.146 8.986 10.290 382 33.055 -92.679 368.666 360.820
383 32.978 -93.147 8.986 10.290 383 33.044 -92.71 377.421 377.285
384 32.978 -93.213 7.251 7.642 384 33.049 -92.746 377.425 377.284
385 33.005 -93.134 7.817 7.811 385 33.055 -92.784 388.554 383.139
386 33.005 -93.165 7.817 7.811 386 33.083 -92.67 392.283 383.855
387 33.002 -93.21 7.534 7.669 387 33.083 -92.708 414.548 406.263
388 33.002 -93.249 7.534 7.669 388 33.076 -92.751 427.185 425.307
389 33.013 -93.281 6.716 7.282 389 33.074 -92.787 427.174 425.288
390 33.042 -93.134 7.820 7.811 390 33.12 -92.705 414.617 406.270
391 33.042 -93.167 7.820 7.811 391 33.053 -92.688 377.552 377.284
392 33.037 -93.206 7.536 7.669 392 33.053 -92.688 377.570 377.284
393 33.03 -93.248 7.540 7.669 393 33.063 -92.675 392.404 383.860
394 33.028 -93.284 6.721 7.283 394 33.063 -92.675 392.422 383.860
395 33.068 -93.139 8.017 9.960 395 33.063 -92.708 414.680 406.261
396 33.073 -93.162 8.017 9.960 396 33.063 -92.708 414.699 406.261
397 33.063 -93.191 7.728 10.095 397 33.063 -92.75 427.305 425.285
398 33.007 -93.187 7.817 7.811 398 33.063 -92.75 427.323 425.285
399 33.007 -93.187 7.817 7.811 399 33.063 -92.79 427.341 425.285
400 33.063 -93.137 8.020 9.961 400 33.063 -92.79 427.360 425.285
401 33.063 -93.137 8.020 9.961 401 33.083 -92.688 414.803 406.263
402 33.042 -93.188 7.820 7.811 402 33.083 -92.688 414.821 406.263
403 33.042 -93.188 7.820 7.811 403 33.063 -92.688 414.826 406.261
404 33.063 -93.167 8.020 9.961 404 33.063 -92.688 414.844 406.261
405 33.063 -93.167 8.020 9.961 405 33.063 -92.688 414.862 406.261
406 33.062 -93.191 7.542 7.669 406 33.063 -92.688 414.880 406.261
407 33.062 -93.191 7.542 7.669 407 33.027 -92.646 14.860 9.576
408 33.063 -93.187 8.020 9.961 408 32.92 -92.632 12.397 5.203
409 33.063 -93.187 8.020 9.961 409 32.927 -92.663 12.416 5.203
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410 33.063 -93.188 8.020 9.961 410 32.934 -92.691 12.229 4.949
411 33.063 -93.188 8.020 9.961 411 32.959 -92.632 12.731 5.031
412 33.063 -93.188 8.020 9.961 412 32.958 -92.667 12.750 5.031
413 33.063 -93.188 8.020 9.961 413 32.961 -92.703 12.766 5.337
414 32.996 -93.332 1.579 1.544 414 33.001 -92.631 13.576 7.236
415 32.972 -93.298 1.560 1.626 415 33 -92.667 13.594 7.236
416 32.971 -93.336 1.446 1.556 416 33 -92.708 13.698 6.849
417 32.964 -93.367 1.446 1.556 417 33.007 -92.744 13.717 6.850
418 32.989 -93.269 1.560 1.626 418 33.039 -92.665 13.649 7.236
419 32.997 -93.294 1.560 1.626 419 33.027 -92.7 13.754 6.849
420 33 -93.333 1.579 1.544 420 33.032 -92.755 15.096 9.576
421 33.001 -93.367 1.579 1.544 421 33.037 -92.773 15.116 9.576
422 33.026 -93.304 1.586 1.563 422 33.066 -92.652 15.011 7.427
423 33.034 -93.332 1.580 1.544 423 32.937 -92.636 12.948 5.031
424 33.024 -93.362 1.579 1.544 424 32.937 -92.636 12.967 5.031
425 32.971 -93.312 1.560 1.626 425 32.932 -92.688 12.502 4.949
426 32.971 -93.312 1.560 1.626 426 32.932 -92.688 12.520 4.949
427 33 -93.313 1.585 1.563 427 32.938 -92.667 13.021 5.031
428 33 -93.313 1.585 1.563 428 32.938 -92.667 13.039 5.031
429 33.03 -93.313 1.586 1.563 429 32.938 -92.692 12.574 4.949
430 33.03 -93.313 1.586 1.563 430 32.938 -92.692 12.592 4.949
431 33.01 -93.421 241.444 245.467 431 32.958 -92.688 13.093 5.337
432 32.966 -93.388 262.567 266.296 432 32.958 -92.688 13.112 5.337
433 32.969 -93.416 262.567 266.296 433 33 -92.688 14.007 6.849
434 32.999 -93.387 257.785 264.417 434 33 -92.688 14.026 6.849
435 32.997 -93.409 257.785 264.417 435 33.032 -92.687 14.045 6.849
436 32.98 -93.44 258.582 265.035 436 33.032 -92.687 14.063 6.849
437 33.053 -93.343 249.330 250.047 437 33.062 -92.655 15.284 7.426
438 33.042 -93.375 257.783 264.414 438 33.062 -92.655 15.302 7.426
439 33.034 -93.401 257.775 264.411 439 32.938 -92.688 13.238 5.338
440 33.077 -93.335 247.367 248.243 440 32.938 -92.688 13.256 5.338
441 33.083 -93.375 263.005 264.145 441 32.938 -92.688 13.275 5.338
442 33.095 -93.401 263.000 264.142 442 32.938 -92.688 13.293 5.338
443 33.145 -93.351 241.476 245.474 443 32.882 -92.711 18.428 9.769
444 33.124 -93.379 241.472 245.464 444 32.851 -92.685 19.187 12.722
445 33.127 -93.406 241.961 243.647 445 32.848 -92.707 18.262 10.097
446 33.162 -93.336 241.492 245.478 446 32.85 -92.739 18.280 10.097
447 33.16 -93.374 241.492 245.478 447 32.89 -92.644 19.170 12.532
448 33.168 -93.411 241.969 243.650 448 32.881 -92.668 19.187 12.531
449 33.186 -93.441 244.798 244.287 449 32.875 -92.708 18.537 9.769
450 33.191 -93.425 242.097 246.743 450 32.875 -92.75 18.555 9.769
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451 33.192 -93.441 241.656 246.328 451 32.878 -92.778 18.091 9.872
452 32.981 -93.437 262.570 266.296 452 32.902 -92.64 19.260 12.531
453 32.981 -93.437 262.570 266.296 453 32.908 -92.67 19.277 12.530
454 33.063 -93.338 247.357 248.248 454 32.915 -92.707 18.633 9.778
455 33.063 -93.338 247.357 248.248 455 32.9 -92.74 18.649 9.778
456 33.063 -93.375 247.357 248.248 456 32.944 -92.713 20.213 12.692
457 33.063 -93.375 247.357 248.248 457 32.851 -92.687 19.423 12.722
458 33.062 -93.397 257.781 264.407 458 32.851 -92.687 19.442 12.722
459 33.062 -93.397 257.781 264.407 459 32.875 -92.688 18.719 9.769
460 33.174 -93.313 241.481 245.464 460 32.875 -92.688 18.737 9.769
461 33.174 -93.313 241.481 245.464 461 32.912 -92.687 18.761 9.778
462 33.186 -93.437 241.980 243.651 462 32.912 -92.687 18.779 9.778
463 33.186 -93.437 241.980 243.651 463 32.938 -92.708 20.340 12.692
464 33.187 -93.42 241.980 243.651 464 32.938 -92.708 20.358 12.692
465 33.187 -93.42 241.980 243.651 465 33.005 -92.606 27.914 21.537
466 33.188 -93.442 241.656 246.328 466 32.889 -92.581 27.093 21.498
467 33.188 -93.442 241.656 246.328 467 32.92 -92.561 27.672 21.700
468 33.193 -93.438 241.656 246.328 468 32.917 -92.584 27.133 21.498
469 33.193 -93.438 241.656 246.328 469 32.929 -92.612 27.149 21.498
470 33.188 -93.438 242.097 246.743 470 32.958 -92.585 27.762 21.756
471 33.188 -93.438 242.097 246.743 471 32.958 -92.612 27.781 21.756
472 33.188 -93.438 242.097 246.743 472 32.996 -92.59 27.807 21.756
473 33.188 -93.438 242.097 246.743 473 32.998 -92.611 28.061 21.537
474 32.959 -93.245 1.711 1.623 474 32.918 -92.563 27.242 21.498
475 32.931 -93.186 1.961 1.711 475 32.918 -92.563 27.261 21.498
476 32.926 -93.211 1.847 1.715 476 32.938 -92.587 27.869 21.756
477 32.922 -93.251 1.680 1.637 477 32.938 -92.587 27.887 21.756
478 32.925 -93.292 1.680 1.637 478 32.938 -92.615 27.905 21.756
479 32.93 -93.332 1.543 1.633 479 32.938 -92.615 27.923 21.756
480 32.922 -93.368 1.430 1.008 480 32.93 -92.53 17.165 10.338
481 32.966 -93.174 1.931 1.671 481 32.848 -92.54 16.901 10.079
482 32.958 -93.208 1.711 1.623 482 32.886 -92.515 17.186 10.337
483 32.958 -93.25 1.711 1.623 483 32.876 -92.541 17.200 10.337
484 32.954 -93.29 1.584 1.625 484 32.889 -92.564 16.806 7.586
485 32.952 -93.332 1.473 1.556 485 32.917 -92.542 17.236 10.337
486 32.944 -93.359 1.473 1.555 486 32.926 -92.567 16.827 7.585
487 32.986 -93.171 1.931 1.671 487 32.948 -92.564 17.548 10.391
488 32.985 -93.198 1.711 1.623 488 32.887 -92.562 16.879 7.586
489 32.981 -93.248 1.711 1.623 489 32.887 -92.562 16.897 7.586
490 32.979 -93.272 1.584 1.625 490 32.916 -92.562 16.906 7.586
491 32.938 -93.361 1.473 1.555 491 32.916 -92.562 16.924 7.586
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492 32.938 -93.361 1.473 1.555 492 32.937 -92.567 16.950 7.586
493 32.958 -93.188 1.931 1.670 493 32.937 -92.567 16.968 7.586
494 32.958 -93.188 1.931 1.670 494 32.938 -92.563 17.676 10.391
495 32.951 -93.313 1.473 1.556 495 32.938 -92.563 17.695 10.391
496 32.951 -93.313 1.473 1.556 496 32.938 -92.563 17.713 10.391
497 32.986 -93.188 1.931 1.671 497 32.891 -92.514 377.889 369.732
498 32.986 -93.188 1.931 1.671 498 32.805 -92.511 379.820 372.964
499 32.929 -93.188 1.847 1.715 499 32.806 -92.54 379.860 372.972
500 32.929 -93.188 1.847 1.715 500 32.801 -92.579 363.514 363.271
501 32.938 -93.184 1.931 1.671 501 32.833 -92.509 369.243 362.349
502 32.938 -93.184 1.931 1.671 502 32.831 -92.542 369.261 362.349
503 32.938 -93.208 1.711 1.623 503 32.833 -92.583 372.539 364.332
504 32.938 -93.208 1.711 1.623 504 32.836 -92.625 372.740 365.951
505 32.938 -93.25 1.711 1.623 505 32.842 -92.66 372.759 365.951
506 32.938 -93.25 1.711 1.623 506 32.884 -92.474 378.041 369.728
507 32.926 -93.312 1.680 1.637 507 32.874 -92.498 378.075 369.736
508 32.926 -93.312 1.680 1.637 508 32.86 -92.556 369.390 362.356
509 32.938 -93.292 1.584 1.625 509 32.87 -92.585 372.651 364.344
510 32.938 -93.292 1.584 1.625 510 32.875 -92.625 380.477 377.514
511 32.938 -93.333 1.473 1.555 511 32.861 -92.662 372.864 365.949
512 32.938 -93.333 1.473 1.555 512 32.905 -92.601 380.518 377.512
513 32.938 -93.313 1.584 1.625 513 32.906 -92.615 380.536 377.512
514 32.938 -93.313 1.584 1.625 514 32.813 -92.508 369.495 362.356
515 32.938 -93.188 1.931 1.671 515 32.813 -92.508 369.513 362.356
516 32.938 -93.188 1.931 1.671 516 32.802 -92.563 363.805 363.271
517 32.938 -93.188 1.931 1.671 517 32.802 -92.563 363.823 363.271
518 32.938 -93.188 1.931 1.671 518 32.813 -92.542 369.568 362.356
519 32.938 -93.313 1.584 1.625 519 32.813 -92.542 369.586 362.356
520 32.938 -93.313 1.584 1.625 520 32.813 -92.579 372.825 364.335
521 32.92 -93.44 1.609 1.636 521 32.813 -92.579 372.843 364.335
522 32.848 -93.342 1.172 0.984 522 32.833 -92.563 372.885 364.332
523 32.846 -93.372 1.172 0.984 523 32.833 -92.563 372.903 364.332
524 32.851 -93.4 1.449 0.983 524 32.867 -92.563 372.924 364.344
525 32.872 -93.341 1.608 1.636 525 32.867 -92.563 372.942 364.344
526 32.875 -93.375 1.608 1.636 526 32.813 -92.563 372.934 364.335
527 32.879 -93.414 1.485 1.013 527 32.813 -92.563 372.952 364.335
528 32.911 -93.311 1.760 1.596 528 32.813 -92.563 372.970 364.335
529 32.911 -93.336 1.608 1.636 529 32.813 -92.563 372.989 364.335
530 32.915 -93.377 1.608 1.636 530 32.838 -93.008 33.866 27.230
531 32.917 -93.417 1.485 1.013 531 32.8 -92.975 32.466 26.011
532 32.945 -93.378 1.470 1.471 532 32.798 -92.996 32.484 26.011
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533 32.949 -93.418 1.470 1.471 533 32.808 -93.027 36.107 26.196
534 32.938 -93.417 1.470 1.471 534 32.829 -92.974 33.933 27.229
535 32.938 -93.417 1.470 1.471 535 32.833 -93 34.373 26.789
536 32.913 -93.313 1.608 1.636 536 32.836 -93.039 34.387 26.788
537 32.913 -93.313 1.608 1.636 537 32.847 -93.065 32.847 26.546
538 32.938 -93.382 1.470 1.471 538 32.854 -92.979 34.014 27.717
539 32.938 -93.382 1.470 1.471 539 32.862 -93.005 34.441 26.786
540 32.887 -93.19 3.773 3.885 540 32.871 -93.043 34.469 26.789
541 32.848 -93.177 3.716 3.814 541 32.873 -93.072 32.909 26.548
542 32.843 -93.209 3.003 3.872 542 32.812 -92.974 34.103 27.232
543 32.841 -93.237 3.003 3.872 543 32.812 -92.974 34.122 27.232
544 32.881 -93.138 3.413 3.958 544 32.813 -93 34.535 26.789
545 32.875 -93.167 3.413 3.958 545 32.813 -93 34.553 26.789
546 32.875 -93.208 3.076 3.881 546 32.812 -93.029 34.572 26.789
547 32.877 -93.244 3.076 3.881 547 32.812 -93.029 34.590 26.789
548 32.92 -93.132 3.421 3.958 548 32.845 -93.062 34.605 26.788
549 32.916 -93.166 3.421 3.958 549 32.845 -93.062 34.623 26.788
550 32.907 -93.206 3.079 3.881 550 32.871 -93.062 34.651 26.789
551 32.903 -93.24 3.077 3.881 551 32.871 -93.062 34.669 26.789
552 32.948 -93.134 3.774 3.884 552 32.778 -93.081 17.281 8.185
553 32.953 -93.161 3.774 3.884 553 32.764 -92.979 18.266 8.068
554 32.846 -93.188 3.716 3.814 554 32.765 -93 19.957 10.426
555 32.846 -93.188 3.716 3.814 555 32.767 -93.046 19.975 10.426
556 32.875 -93.188 3.413 3.958 556 32.781 -93.007 19.993 10.428
557 32.875 -93.188 3.413 3.958 557 32.791 -93.043 20.011 10.427
558 32.937 -93.129 3.777 3.885 558 32.792 -93.083 19.313 10.356
559 32.937 -93.129 3.777 3.885 559 32.8 -93.108 19.331 10.356
560 32.909 -93.187 3.414 3.957 560 32.821 -93.054 19.231 10.704
561 32.909 -93.187 3.414 3.957 561 32.833 -93.084 18.593 8.075
562 32.937 -93.164 3.777 3.885 562 32.837 -93.116 18.613 8.075
563 32.937 -93.164 3.777 3.885 563 32.874 -93.091 17.483 8.184
564 32.872 -93.284 2.519 2.569 564 32.873 -93.118 17.501 8.184
565 32.837 -93.258 2.406 2.565 565 32.906 -93.095 17.523 8.183
566 32.838 -93.293 2.406 2.565 566 32.91 -93.114 17.541 8.183
567 32.839 -93.324 1.958 1.642 567 32.792 -93.063 20.192 10.427
568 32.871 -93.263 2.519 2.569 568 32.792 -93.063 20.211 10.427
569 32.875 -93.292 2.519 2.568 569 32.813 -93.05 19.392 10.704
570 32.878 -93.322 2.491 2.561 570 32.813 -93.05 19.410 10.704
571 32.903 -93.265 2.519 2.568 571 32.813 -93.083 18.773 8.075
572 32.904 -93.292 2.519 2.568 572 32.813 -93.083 18.791 8.075
573 32.9 -93.319 2.491 2.561 573 32.813 -93.11 18.809 8.075
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574 32.836 -93.312 2.406 2.565 574 32.813 -93.11 18.827 8.075
575 32.836 -93.312 2.406 2.565 575 32.824 -93.063 18.845 8.076
576 32.875 -93.313 2.519 2.568 576 32.824 -93.063 18.864 8.076
577 32.875 -93.313 2.519 2.568 577 32.813 -93.063 19.537 10.704
578 32.903 -93.312 2.519 2.568 578 32.813 -93.063 19.556 10.704
579 32.903 -93.312 2.519 2.568 579 32.813 -93.063 19.574 10.704
580 32.807 -93.394 307.154 309.597 580 32.813 -93.063 19.592 10.704
581 32.765 -93.349 290.144 290.575 581 32.734 -93.026 19.693 10.333
582 32.76 -93.373 290.148 290.580 582 32.685 -92.976 18.880 8.170
583 32.769 -93.397 291.930 290.154 583 32.72 -92.92 18.142 7.718
584 32.812 -93.311 293.909 293.506 584 32.712 -92.961 18.753 7.524
585 32.794 -93.341 290.177 290.588 585 32.71 -92.999 18.771 7.524
586 32.792 -93.375 290.177 290.588 586 32.715 -93.036 19.786 10.334
587 32.796 -93.413 291.941 290.159 587 32.75 -92.921 18.810 7.686
588 32.815 -93.31 287.667 290.757 588 32.75 -92.958 20.456 10.454
589 32.824 -93.337 294.262 291.364 589 32.745 -93 20.473 10.454
590 32.827 -93.377 307.157 309.596 590 32.747 -93.041 19.852 10.338
591 32.83 -93.415 307.157 309.596 591 32.79 -92.926 18.877 7.686
592 32.858 -93.407 307.149 309.594 592 32.79 -92.956 20.525 10.454
593 32.812 -93.312 293.909 293.506 593 32.775 -92.98 20.543 10.455
594 32.812 -93.312 293.909 293.506 594 32.814 -92.927 20.059 10.445
595 32.813 -93.31 287.667 290.757 595 32.821 -92.956 21.385 10.738
596 32.813 -93.31 287.667 290.757 596 32.723 -92.938 18.976 7.524
597 32.813 -93.333 294.271 291.371 597 32.723 -92.938 18.994 7.524
598 32.813 -93.333 294.271 291.371 598 32.75 -92.938 20.637 10.454
599 32.813 -93.375 294.271 291.371 599 32.75 -92.938 20.656 10.454
600 32.813 -93.375 294.271 291.371 600 32.792 -92.938 20.671 10.454
601 32.813 -93.413 307.154 309.597 601 32.792 -92.938 20.689 10.454
602 32.813 -93.413 307.154 309.597 602 32.812 -92.93 19.085 7.686
603 32.816 -93.313 294.262 291.364 603 32.812 -92.93 19.103 7.686
604 32.816 -93.313 294.262 291.364 604 32.813 -92.953 21.552 10.737
605 32.813 -93.313 287.667 290.757 605 32.813 -92.953 21.571 10.737
606 32.813 -93.313 287.667 290.757 606 32.688 -92.975 19.157 7.524
607 32.813 -93.313 287.667 290.757 607 32.688 -92.975 19.175 7.524
608 32.813 -93.313 287.667 290.757 608 32.812 -92.938 21.625 10.737
609 32.765 -93.108 3.475 3.822 609 32.812 -92.938 21.643 10.737
610 32.754 -93.126 4.564 5.823 610 32.812 -92.938 21.661 10.737
611 32.757 -93.161 3.642 3.815 611 32.812 -92.938 21.680 10.737
612 32.798 -93.103 4.562 5.825 612 32.95 -93.077 152.799 141.693
613 32.791 -93.127 3.641 3.814 613 32.892 -93.045 149.208 142.977
614 32.793 -93.165 3.641 3.814 614 32.892 -93.07 142.444 141.411
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615 32.807 -93.194 3.212 3.725 615 32.924 -93.01 149.256 142.979
616 32.83 -93.134 3.475 3.822 616 32.917 -93.042 149.274 142.979
617 32.831 -93.165 3.475 3.822 617 32.92 -93.08 142.491 141.408
618 32.823 -93.198 2.831 2.633 618 32.93 -93.107 142.522 141.410
619 32.858 -93.14 3.478 3.821 619 32.949 -93.01 143.741 139.603
620 32.856 -93.151 3.478 3.821 620 32.956 -93.043 143.751 139.601
621 32.813 -93.131 3.476 3.822 621 32.958 -93.083 152.963 141.693
622 32.813 -93.131 3.476 3.822 622 32.963 -93.121 152.981 141.693
623 32.805 -93.187 3.641 3.815 623 32.973 -93.147 143.795 138.282
624 32.805 -93.187 3.641 3.815 624 32.983 -93.059 143.828 139.602
625 32.813 -93.167 3.476 3.822 625 32.993 -93.086 153.049 141.696
626 32.813 -93.167 3.476 3.822 626 32.991 -93.118 153.067 141.696
627 32.813 -93.198 2.831 2.632 627 32.892 -93.063 149.462 142.977
628 32.813 -93.198 2.831 2.632 628 32.892 -93.063 149.480 142.977
629 32.826 -93.187 3.475 3.822 629 32.958 -93.063 143.915 139.601
630 32.826 -93.187 3.475 3.822 630 32.958 -93.063 143.933 139.601
631 32.813 -93.188 3.476 3.822 631 32.983 -93.063 143.956 139.602
632 32.813 -93.188 3.476 3.822 632 32.983 -93.063 143.974 139.602
633 32.813 -93.188 3.476 3.822 633 32.938 -93.009 143.994 139.602
634 32.813 -93.188 3.476 3.822 634 32.938 -93.009 144.012 139.602
635 32.736 -93.234 4.892 5.376 635 32.917 -93.063 149.619 142.979
636 32.72 -93.251 4.891 5.376 636 32.917 -93.063 149.638 142.979
637 32.717 -93.291 4.453 5.360 637 32.938 -93.042 144.067 139.602
638 32.721 -93.323 3.849 3.700 638 32.938 -93.042 144.085 139.602
639 32.765 -93.181 4.915 5.417 639 32.938 -93.083 153.283 141.692
640 32.752 -93.211 4.266 3.745 640 32.938 -93.083 153.302 141.692
641 32.75 -93.25 4.266 3.745 641 32.938 -93.109 153.320 141.692
642 32.75 -93.292 3.938 3.820 642 32.938 -93.109 153.338 141.692
643 32.752 -93.325 3.062 2.567 643 32.938 -93.063 144.176 139.602
644 32.781 -93.184 4.913 5.417 644 32.938 -93.063 144.194 139.602
645 32.79 -93.21 4.267 3.746 645 32.938 -93.063 144.212 139.602
646 32.792 -93.25 4.267 3.746 646 32.938 -93.063 144.230 139.602
647 32.792 -93.292 3.939 3.820 647 32.84 -92.894 17.294 6.254
648 32.787 -93.322 3.067 2.567 648 32.805 -92.848 16.554 4.397
649 32.821 -93.219 3.754 3.895 649 32.805 -92.872 16.572 4.397
650 32.819 -93.247 3.754 3.895 650 32.81 -92.907 16.659 6.110
651 32.819 -93.286 3.293 3.790 651 32.843 -92.812 15.685 4.190
652 32.719 -93.312 4.453 5.360 652 32.832 -92.836 15.930 4.294
653 32.719 -93.312 4.453 5.360 653 32.833 -92.875 17.409 6.162
654 32.762 -93.188 4.916 5.417 654 32.833 -92.917 17.427 6.162
655 32.762 -93.188 4.916 5.417 655 32.84 -92.954 18.267 6.309
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656 32.75 -93.313 3.938 3.820 656 32.856 -92.885 17.457 6.161
657 32.75 -93.313 3.938 3.820 657 32.86 -92.917 17.475 6.161
658 32.785 -93.188 4.913 5.417 658 32.856 -92.945 18.301 6.168
659 32.785 -93.188 4.913 5.417 659 32.813 -92.846 16.062 4.299
660 32.812 -93.218 3.759 3.977 660 32.813 -92.846 16.080 4.299
661 32.812 -93.218 3.759 3.977 661 32.813 -92.875 17.557 6.180
662 32.813 -93.25 3.759 3.977 662 32.813 -92.875 17.575 6.180
663 32.813 -93.25 3.759 3.977 663 32.813 -92.913 17.593 6.180
664 32.791 -93.313 3.939 3.820 664 32.813 -92.913 17.611 6.180
665 32.791 -93.313 3.939 3.820 665 32.842 -92.813 16.164 4.314
666 32.812 -93.29 3.293 3.789 666 32.842 -92.813 16.183 4.314
667 32.812 -93.29 3.293 3.789 667 32.833 -92.938 18.478 6.201
668 32.675 -93.279 15.117 16.451 668 32.833 -92.938 18.496 6.201
669 32.644 -93.308 15.117 16.089 669 32.859 -92.937 18.501 6.168
670 32.646 -93.313 13.334 12.766 670 32.859 -92.937 18.519 6.168
671 32.675 -93.261 15.117 16.451 671 32.813 -92.937 17.739 6.180
672 32.668 -93.293 15.117 16.451 672 32.813 -92.937 17.757 6.180
673 32.672 -93.329 13.340 12.766 673 32.813 -92.937 17.775 6.180
674 32.699 -93.256 11.846 12.685 674 32.813 -92.937 17.793 6.180
675 32.697 -93.292 11.846 12.685 675 32.888 -92.921 452.980 441.735
676 32.698 -93.326 10.733 12.336 676 32.853 -92.811 408.693 404.142
677 32.699 -93.313 10.733 12.336 677 32.85 -92.834 416.412 407.398
678 32.699 -93.313 10.733 12.336 678 32.852 -92.859 416.430 407.398
679 32.645 -93.312 15.124 16.090 679 32.852 -92.972 454.860 443.196
680 32.645 -93.312 15.124 16.090 680 32.877 -92.806 421.431 410.104
681 32.688 -93.259 11.836 12.685 681 32.874 -92.834 419.312 408.084
682 32.688 -93.259 11.836 12.685 682 32.876 -92.875 437.869 434.436
683 32.667 -93.313 15.117 16.451 683 32.88 -92.916 437.888 434.436
684 32.667 -93.313 15.117 16.451 684 32.876 -92.959 453.137 441.731
685 32.688 -93.292 11.836 12.685 685 32.881 -92.998 452.395 441.401
686 32.688 -93.292 11.836 12.685 686 32.887 -93.025 452.423 441.405
687 32.688 -93.328 10.719 12.335 687 32.9 -92.848 419.424 408.086
688 32.688 -93.328 10.719 12.335 688 32.905 -92.878 437.995 434.442
689 32.688 -93.313 11.836 12.685 689 32.914 -92.919 438.014 434.442
690 32.688 -93.313 11.836 12.685 690 32.916 -92.959 453.274 441.746
691 32.688 -93.313 11.836 12.685 691 32.912 -92.994 453.295 441.744
692 32.688 -93.313 11.836 12.685 692 32.898 -93.022 452.525 441.403
693 32.725 -93.421 224.642 229.149 693 32.939 -92.927 441.283 434.753
694 32.687 -93.416 220.028 226.620 694 32.942 -92.969 442.612 436.008
695 32.687 -93.416 220.028 226.620 695 32.945 -92.988 442.641 436.013
696 32.64 -93.311 250.146 252.912 696 32.853 -92.813 416.758 407.398
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697 32.641 -93.33 239.450 249.310 697 32.853 -92.813 416.776 407.398
698 32.64 -93.381 239.450 249.310 698 32.874 -92.812 416.801 407.401
699 32.638 -93.412 225.355 230.742 699 32.874 -92.812 416.819 407.401
700 32.643 -93.44 221.807 225.348 700 32.88 -92.938 453.428 441.731
701 32.658 -93.34 239.486 249.314 701 32.88 -92.938 453.446 441.731
702 32.667 -93.375 239.478 249.312 702 32.916 -92.937 453.492 441.746
703 32.667 -93.417 225.362 230.744 703 32.916 -92.937 453.510 441.746
704 32.655 -93.44 221.812 225.347 704 32.937 -92.929 438.293 434.445
705 32.71 -93.343 224.622 229.143 705 32.937 -92.929 438.311 434.445
706 32.708 -93.375 224.622 229.143 706 32.938 -92.965 442.830 436.008
707 32.708 -93.417 220.027 226.620 707 32.938 -92.965 442.848 436.008
708 32.71 -93.443 227.339 230.644 708 32.938 -92.988 442.867 436.008
709 32.744 -93.342 224.641 229.149 709 32.938 -92.988 442.885 436.008
710 32.741 -93.377 224.641 229.149 710 32.819 -92.764 27.526 16.437
711 32.749 -93.416 220.841 226.744 711 32.77 -92.746 27.558 16.179
712 32.774 -93.411 220.841 226.744 712 32.792 -92.723 28.857 16.698
713 32.688 -93.375 224.643 229.159 713 32.792 -92.75 27.591 16.180
714 32.665 -93.437 225.365 230.744 714 32.797 -92.788 27.612 16.175
715 32.665 -93.437 225.365 230.744 715 32.805 -92.827 29.107 16.700
716 32.711 -93.437 220.027 226.620 716 32.832 -92.754 27.639 16.436
717 32.711 -93.437 220.027 226.620 717 32.833 -92.792 27.657 16.436
718 32.64 -93.313 239.450 249.310 718 32.82 -92.822 28.530 16.189
719 32.64 -93.313 239.450 249.310 719 32.856 -92.766 27.690 16.436
720 32.642 -93.438 225.355 230.742 720 32.864 -92.79 27.709 16.436
721 32.642 -93.438 225.355 230.742 721 32.812 -92.75 27.728 16.438
722 32.688 -93.349 224.643 229.159 722 32.812 -92.75 27.746 16.438
723 32.688 -93.349 224.643 229.159 723 32.805 -92.812 27.775 16.175
724 32.688 -93.375 224.643 229.159 724 32.805 -92.812 27.793 16.175
725 32.623 -93.507 6.528 7.191 725 32.813 -92.792 27.801 16.438
726 32.671 -93.438 6.243 7.229 726 32.813 -92.792 27.819 16.438
727 32.688 -93.437 5.564 5.361 727 32.812 -92.825 29.325 16.703
728 32.688 -93.437 5.564 5.361 728 32.812 -92.825 29.343 16.703
729 32.688 -93.458 6.115 7.253 729 32.829 -92.812 28.733 16.189
730 32.688 -93.458 6.115 7.253 730 32.829 -92.812 28.752 16.189
731 32.603 -93.436 7.160 7.337 731 32.813 -92.813 28.769 16.189
732 32.59 -93.467 6.285 7.071 732 32.813 -92.813 28.787 16.189
733 32.59 -93.5 6.285 7.071 733 32.813 -92.813 28.805 16.189
734 32.626 -93.425 6.740 7.346 734 32.813 -92.813 28.823 16.189
735 32.625 -93.459 6.238 7.231 735 32.782 -92.678 260.425 257.418
736 32.624 -93.499 6.238 7.231 736 32.759 -92.637 257.023 243.741
737 32.67 -93.437 6.735 7.345 737 32.754 -92.667 257.031 243.740
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738 32.667 -93.459 6.243 7.229 738 32.759 -92.706 258.957 244.865
739 32.665 -93.497 6.240 7.230 739 32.769 -92.732 258.972 244.863
740 32.69 -93.436 5.564 5.361 740 32.792 -92.667 257.106 243.741
741 32.696 -93.457 6.116 7.252 741 32.792 -92.704 259.013 244.864
742 32.671 -93.438 6.243 7.229 742 32.773 -92.73 259.027 244.863
743 32.69 -93.438 6.115 7.253 743 32.789 -92.637 257.161 243.741
744 32.69 -93.438 6.115 7.253 744 32.815 -92.639 269.035 260.033
745 32.603 -93.438 6.285 7.070 745 32.826 -92.671 269.056 260.034
746 32.603 -93.438 6.285 7.070 746 32.828 -92.709 260.642 257.420
747 32.621 -93.437 7.155 7.337 747 32.834 -92.733 260.660 257.420
748 32.621 -93.437 7.155 7.337 748 32.756 -92.688 259.139 244.865
749 32.688 -93.438 5.564 5.361 749 32.756 -92.688 259.157 244.865
750 32.688 -93.438 5.564 5.361 750 32.813 -92.639 269.144 260.033
751 32.688 -93.438 5.564 5.361 751 32.813 -92.639 269.162 260.033
752 32.688 -93.438 5.564 5.361 752 32.792 -92.688 259.213 244.864
753 32.477 -93.528 5.042 5.276 753 32.792 -92.688 259.232 244.864
754 32.433 -93.473 7.577 7.130 754 32.813 -92.667 269.217 260.033
755 32.447 -93.474 6.405 7.194 755 32.813 -92.667 269.235 260.033
756 32.456 -93.503 5.831 6.936 756 32.813 -92.708 260.817 257.420
757 32.5 -93.508 5.041 5.275 757 32.813 -92.708 260.836 257.420
758 32.53 -93.51 5.042 5.276 758 32.813 -92.729 260.854 257.420
759 32.437 -93.472 6.414 7.194 759 32.813 -92.729 260.872 257.420
760 32.437 -93.472 6.414 7.194 760 32.83 -92.688 260.896 257.420
761 32.541 -93.503 193.907 192.610 761 32.83 -92.688 260.914 257.420
762 32.432 -93.422 219.035 226.881 762 32.813 -92.688 260.927 257.420
763 32.458 -93.438 209.136 209.490 763 32.813 -92.688 260.945 257.420
764 32.458 -93.438 209.136 209.490 764 32.813 -92.688 260.963 257.420
765 32.429 -93.455 229.960 230.182 765 32.813 -92.688 260.981 257.420
766 32.477 -93.389 209.138 211.718 766 32.758 -92.594 30.349 17.075
767 32.46 -93.42 209.136 209.490 767 32.721 -92.562 29.849 16.766
768 32.46 -93.456 213.089 211.504 768 32.721 -92.562 29.867 16.766
769 32.469 -93.487 213.095 211.505 769 32.719 -92.551 31.483 17.288
770 32.484 -93.389 209.138 211.718 770 32.722 -92.578 29.904 16.766
771 32.498 -93.419 209.138 209.492 771 32.728 -92.629 29.224 16.649
772 32.5 -93.458 193.890 192.606 772 32.747 -92.558 31.538 17.289
773 32.5 -93.487 193.890 192.606 773 32.75 -92.583 30.474 17.075
774 32.585 -93.427 202.076 211.520 774 32.747 -92.62 30.492 17.075
775 32.579 -93.452 194.233 193.450 775 32.773 -92.561 32.927 21.453
776 32.57 -93.498 194.234 193.450 776 32.784 -92.588 30.529 17.075
777 32.61 -93.424 202.062 211.518 777 32.794 -92.617 30.549 16.715
778 32.431 -93.438 229.960 230.182 778 32.813 -92.601 31.512 16.400
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779 32.431 -93.438 229.960 230.182 779 32.816 -92.618 31.531 16.400
780 32.538 -93.429 197.704 194.649 780 32.75 -92.563 30.601 17.075
781 32.542 -93.458 193.907 192.610 781 32.75 -92.563 30.620 17.075
782 32.545 -93.497 193.893 192.630 782 32.774 -92.562 33.054 21.453
783 32.438 -93.422 219.049 226.886 783 32.774 -92.562 33.072 21.453
784 32.438 -93.422 219.049 226.886 784 32.813 -92.6 31.621 16.400
785 32.438 -93.451 213.094 211.507 785 32.813 -92.6 31.639 16.400
786 32.438 -93.451 213.094 211.507 786 32.813 -92.618 31.657 16.400
787 32.5 -93.438 197.690 194.648 787 32.813 -92.618 31.675 16.400
788 32.5 -93.438 197.690 194.648 788 32.64 -92.932 40.415 26.935
789 32.542 -93.438 197.704 194.649 789 32.7 -92.813 36.325 20.381
790 32.542 -93.438 197.704 194.649 790 32.7 -92.813 36.343 20.381
791 32.562 -93.434 197.715 194.653 791 32.598 -92.882 45.213 32.716
792 32.562 -93.434 197.715 194.653 792 32.592 -92.91 45.237 32.718
793 32.563 -93.458 194.223 193.448 793 32.641 -92.812 38.458 25.930
794 32.563 -93.458 194.223 193.448 794 32.636 -92.84 39.110 25.639
795 32.563 -93.5 194.223 193.448 795 32.625 -92.875 40.540 26.935
796 32.563 -93.5 194.223 193.448 796 32.626 -92.915 40.554 26.935
797 32.583 -93.437 202.072 211.517 797 32.651 -92.811 38.531 25.928
798 32.583 -93.437 202.072 211.517 798 32.665 -92.835 39.177 25.639
799 32.438 -93.438 209.131 209.491 799 32.667 -92.875 40.617 26.935
800 32.438 -93.438 209.131 209.491 800 32.667 -92.917 40.635 26.935
801 32.438 -93.438 209.131 209.491 801 32.669 -92.955 41.353 27.172
802 32.438 -93.438 209.131 209.491 802 32.702 -92.811 36.555 20.874
803 32.563 -93.438 202.076 211.521 803 32.699 -92.833 36.580 20.381
804 32.563 -93.438 202.076 211.521 804 32.702 -92.877 39.584 25.776
805 32.563 -93.438 202.076 211.521 805 32.701 -92.917 39.602 25.776
806 32.563 -93.438 202.076 211.521 806 32.697 -92.948 41.138 25.787
807 32.652 -93.224 5.451 5.946 807 32.702 -92.937 39.639 25.776
808 32.587 -93.255 5.451 5.946 808 32.702 -92.937 39.657 25.776
809 32.582 -93.289 6.108 5.970 809 32.642 -92.813 39.382 25.639
810 32.566 -93.315 4.972 5.866 810 32.642 -92.813 39.401 25.639
811 32.625 -93.25 4.679 5.915 811 32.653 -92.813 39.417 25.637
812 32.626 -93.289 5.000 5.882 812 32.653 -92.813 39.435 25.637
813 32.666 -93.215 4.679 5.915 813 32.688 -92.838 36.765 20.381
814 32.663 -93.245 4.679 5.915 814 32.688 -92.838 36.783 20.381
815 32.65 -93.279 5.001 5.882 815 32.688 -92.875 39.780 25.778
816 32.701 -93.235 4.041 4.168 816 32.688 -92.875 39.798 25.778
817 32.56 -93.262 5.000 5.892 817 32.667 -92.938 41.644 27.172
818 32.555 -93.288 4.998 5.893 818 32.667 -92.938 41.662 27.172
819 32.56 -93.314 4.413 5.842 819 32.688 -92.917 39.852 25.778
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820 32.563 -93.26 6.107 5.970 820 32.688 -92.917 39.871 25.778
821 32.563 -93.26 6.107 5.970 821 32.687 -92.955 41.407 25.790
822 32.561 -93.312 5.000 5.892 822 32.687 -92.955 41.425 25.790
823 32.561 -93.312 5.000 5.892 823 32.688 -92.938 41.444 25.790
824 32.563 -93.29 6.107 5.970 824 32.688 -92.938 41.462 25.790
825 32.563 -93.29 6.107 5.970 825 32.688 -92.938 41.480 25.790
826 32.563 -93.315 4.971 5.867 826 32.688 -92.938 41.498 25.790
827 32.563 -93.315 4.971 5.867 827 32.751 -92.868 18.986 4.110
828 32.568 -93.312 6.107 5.970 828 32.718 -92.807 18.278 2.699
829 32.568 -93.312 6.107 5.970 829 32.719 -92.834 18.152 2.767
830 32.634 -93.312 5.000 5.882 830 32.721 -92.871 18.511 4.223
831 32.634 -93.312 5.000 5.882 831 32.724 -92.902 18.529 4.223
832 32.688 -93.238 4.041 4.168 832 32.74 -92.807 18.348 2.706
833 32.688 -93.238 4.041 4.168 833 32.749 -92.834 19.088 4.236
834 32.563 -93.313 6.107 5.970 834 32.75 -92.875 19.113 4.110
835 32.563 -93.313 6.107 5.970 835 32.75 -92.901 19.132 4.110
836 32.563 -93.313 6.107 5.970 836 32.777 -92.846 19.143 4.051
837 32.563 -93.313 6.107 5.970 837 32.785 -92.876 19.169 4.003
838 32.577 -93.342 120.896 121.911 838 32.791 -92.905 19.186 4.195
839 32.469 -93.341 108.485 109.321 839 32.716 -92.812 18.334 2.767
840 32.516 -93.309 119.063 122.080 840 32.716 -92.812 18.352 2.767
841 32.502 -93.331 112.498 120.105 841 32.743 -92.813 18.375 2.701
842 32.59 -93.307 134.919 138.258 842 32.743 -92.813 18.393 2.701
843 32.584 -93.333 120.896 121.911 843 32.558 -92.847 410.552 392.147
844 32.596 -93.358 120.911 121.915 844 32.548 -92.791 424.027 417.086
845 32.614 -93.308 134.915 138.257 845 32.552 -92.832 435.126 422.249
846 32.621 -93.334 120.907 121.908 846 32.579 -92.872 410.619 392.148
847 32.624 -93.369 120.907 121.908 847 32.58 -92.896 435.412 421.787
848 32.624 -93.398 106.753 106.951 848 32.61 -92.763 400.386 387.453
849 32.542 -93.304 119.072 122.081 849 32.619 -92.793 400.441 387.468
850 32.542 -93.332 112.513 120.109 850 32.62 -92.83 410.703 392.153
851 32.547 -93.354 112.514 120.106 851 32.607 -92.857 410.721 392.153
852 32.512 -93.313 119.057 122.080 852 32.589 -92.765 400.472 387.458
853 32.512 -93.313 119.057 122.080 853 32.583 -92.792 400.478 387.455
854 32.54 -93.313 119.072 122.081 854 32.583 -92.833 410.764 392.148
855 32.54 -93.313 119.072 122.081 855 32.55 -92.813 435.308 422.249
856 32.562 -93.299 134.907 138.252 856 32.55 -92.813 435.326 422.249
857 32.562 -93.299 134.907 138.252 857 32.563 -92.792 400.551 387.453
858 32.562 -93.335 120.904 121.908 858 32.563 -92.792 400.569 387.453
859 32.562 -93.335 120.904 121.908 859 32.563 -92.833 410.843 392.147
860 32.589 -93.313 134.919 138.258 860 32.563 -92.833 410.861 392.147
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861 32.589 -93.313 134.919 138.258 861 32.583 -92.813 410.891 392.148
862 32.619 -93.313 134.919 138.255 862 32.583 -92.813 410.910 392.148
863 32.619 -93.313 134.919 138.255 863 32.621 -92.812 410.939 392.153
864 32.579 -93.384 3.131 3.640 864 32.621 -92.812 410.957 392.153
865 32.571 -93.351 3.955 5.249 865 32.563 -92.813 410.952 392.147
866 32.582 -93.376 3.131 3.640 866 32.563 -92.813 410.970 392.147
867 32.582 -93.408 3.131 3.640 867 32.563 -92.813 410.989 392.147
868 32.611 -93.384 3.131 3.640 868 32.563 -92.813 411.007 392.147
869 32.614 -93.407 3.131 3.640 869 32.559 -92.746 414.227 394.668
870 32.542 -93.351 3.567 3.775 870 32.55 -92.719 442.477 435.357
871 32.544 -93.374 3.567 3.775 871 32.626 -92.714 414.276 394.673
872 32.552 -93.41 2.980 3.725 872 32.627 -92.748 411.578 392.701
873 32.563 -93.354 3.954 5.249 873 32.639 -92.789 411.616 392.706
874 32.563 -93.354 3.954 5.249 874 32.666 -92.681 413.293 408.333
875 32.563 -93.375 3.954 5.249 875 32.663 -92.709 414.345 394.670
876 32.563 -93.375 3.954 5.249 876 32.661 -92.746 414.363 394.670
877 32.563 -93.414 3.132 3.640 877 32.651 -92.788 411.694 392.708
878 32.563 -93.414 3.132 3.640 878 32.585 -92.714 422.875 410.902
879 32.522 -93.223 136.392 136.978 879 32.581 -92.746 422.876 410.897
880 32.46 -93.247 127.899 133.547 880 32.564 -92.772 414.049 406.675
881 32.469 -93.296 124.781 131.444 881 32.563 -92.718 422.906 410.895
882 32.468 -93.322 126.137 131.118 882 32.563 -92.718 422.924 410.895
883 32.5 -93.25 136.399 136.981 883 32.641 -92.812 411.798 392.706
884 32.499 -93.291 137.638 136.068 884 32.641 -92.812 411.816 392.706
885 32.488 -93.319 126.141 131.121 885 32.664 -92.687 414.527 394.670
886 32.575 -93.238 145.153 149.227 886 32.664 -92.687 414.545 394.670
887 32.541 -93.249 136.416 136.981 887 32.731 -92.761 272.511 259.656
888 32.536 -93.283 137.659 136.073 888 32.695 -92.688 275.761 261.490
889 32.466 -93.313 124.781 131.444 889 32.695 -92.688 275.779 261.490
890 32.466 -93.313 124.781 131.444 890 32.683 -92.683 282.649 263.935
891 32.491 -93.312 124.786 122.708 891 32.683 -92.707 283.266 264.595
892 32.491 -93.312 124.786 122.708 892 32.677 -92.758 280.888 263.062
893 32.562 -93.24 145.149 149.226 893 32.671 -92.792 280.942 263.474
894 32.562 -93.24 145.149 149.226 894 32.678 -92.818 285.490 279.077
895 32.5 -93.385 3.647 3.760 895 32.694 -92.685 276.884 262.200
896 32.46 -93.379 4.093 3.654 896 32.707 -92.711 275.992 261.826
897 32.452 -93.401 4.096 3.655 897 32.708 -92.75 272.392 259.556
898 32.518 -93.354 4.360 5.586 898 32.707 -92.789 272.411 259.556
899 32.502 -93.379 4.360 5.586 899 32.691 -92.817 272.075 258.390
900 32.512 -93.401 3.646 3.760 900 32.741 -92.721 275.997 261.738
901 32.523 -93.353 4.360 5.586 901 32.749 -92.75 273.968 259.841
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902 32.525 -93.38 3.647 3.760 902 32.752 -92.789 273.987 259.841
903 32.531 -93.408 3.647 3.760 903 32.766 -92.817 282.355 263.771
904 32.438 -93.396 4.092 3.654 904 32.773 -92.761 273.937 259.632
905 32.438 -93.396 4.092 3.654 905 32.781 -92.799 274.247 259.995
906 32.369 -93.457 7.243 7.877 906 32.787 -92.831 282.575 263.771
907 32.346 -93.432 6.567 7.897 907 32.794 -92.855 282.593 263.771
908 32.364 -93.428 6.567 7.897 908 32.692 -92.812 272.733 259.698
909 32.376 -93.455 8.080 10.347 909 32.692 -92.812 272.751 259.698
910 32.421 -93.387 7.243 7.878 910 32.763 -92.812 282.190 263.614
911 32.419 -93.413 7.243 7.878 911 32.763 -92.812 282.208 263.614
912 32.409 -93.458 8.071 10.347 912 32.784 -92.813 282.633 263.834
913 32.439 -93.405 6.326 7.857 913 32.784 -92.813 282.652 263.834
914 32.366 -93.438 6.571 7.898 914 32.684 -92.688 283.685 264.595
915 32.366 -93.438 6.571 7.898 915 32.684 -92.688 283.703 264.595
916 32.411 -93.437 7.244 7.877 916 32.688 -92.684 277.266 262.200
917 32.411 -93.437 7.244 7.877 917 32.688 -92.684 277.284 262.200
918 32.437 -93.404 6.326 7.857 918 32.688 -92.708 276.549 261.710
919 32.437 -93.404 6.326 7.857 919 32.688 -92.708 276.567 261.710
920 32.374 -93.304 205.431 212.013 920 32.688 -92.75 272.951 259.698
921 32.308 -93.363 202.911 201.906 921 32.688 -92.75 272.969 259.698
922 32.311 -93.404 206.507 213.822 922 32.673 -92.812 285.594 278.769
923 32.337 -93.336 208.058 212.177 923 32.673 -92.812 285.612 278.769
924 32.334 -93.374 208.046 212.172 924 32.688 -92.792 273.024 259.698
925 32.323 -93.403 211.036 210.818 925 32.688 -92.792 273.042 259.698
926 32.375 -93.333 211.190 212.877 926 32.687 -92.818 286.083 279.142
927 32.375 -93.373 211.190 212.877 927 32.687 -92.818 286.101 279.142
928 32.389 -93.407 221.059 227.422 928 32.688 -92.688 276.731 261.710
929 32.419 -93.296 202.195 201.202 929 32.688 -92.688 276.749 261.710
930 32.417 -93.332 211.205 212.878 930 32.688 -92.688 276.767 261.710
931 32.4 -93.365 211.191 212.876 931 32.688 -92.688 276.786 261.710
932 32.396 -93.417 221.080 227.429 932 32.688 -92.813 272.675 258.390
933 32.446 -93.312 205.455 212.016 933 32.688 -92.813 272.693 258.390
934 32.447 -93.264 205.455 212.016 934 32.688 -92.813 272.711 258.390
935 32.451 -93.288 205.455 212.016 935 32.688 -92.813 272.729 258.390
936 32.447 -93.332 207.229 214.025 936 32.53 -92.68 487.770 479.584
937 32.445 -93.355 207.229 214.025 937 32.558 -92.601 510.106 491.823
938 32.313 -93.365 208.047 212.174 938 32.547 -92.628 522.781 512.919
939 32.313 -93.365 208.047 212.174 939 32.542 -92.667 522.855 512.943
940 32.313 -93.406 211.047 210.824 940 32.54 -92.7 505.302 489.479
941 32.313 -93.406 211.047 210.824 941 32.627 -92.636 475.452 461.221
942 32.417 -93.313 202.195 201.202 942 32.625 -92.667 475.442 461.211
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943 32.417 -93.313 202.195 201.202 943 32.622 -92.695 484.736 478.778
944 32.438 -93.292 205.456 212.017 944 32.65 -92.636 475.498 461.217
945 32.438 -93.292 205.456 212.017 945 32.653 -92.665 475.516 461.217
946 32.438 -93.332 207.208 214.021 946 32.646 -92.688 476.866 462.490
947 32.438 -93.332 207.208 214.021 947 32.574 -92.601 497.107 487.978
948 32.446 -93.312 205.455 212.016 948 32.582 -92.626 488.013 479.593
949 32.438 -93.313 205.456 212.017 949 32.583 -92.667 488.032 479.593
950 32.438 -93.313 205.456 212.017 950 32.58 -92.695 484.883 478.792
951 32.438 -93.313 205.456 212.017 951 32.562 -92.601 510.360 491.823
952 32.438 -93.313 205.456 212.017 952 32.562 -92.601 510.378 491.823
953 32.422 -93.38 4.086 4.113 953 32.563 -92.625 488.089 479.585
954 32.352 -93.395 4.387 5.744 954 32.563 -92.625 488.108 479.585
955 32.338 -93.414 4.390 5.744 955 32.542 -92.688 505.575 489.479
956 32.396 -93.346 4.415 5.827 956 32.542 -92.688 505.593 489.479
957 32.375 -93.391 4.893 5.726 957 32.563 -92.667 488.162 479.585
958 32.376 -93.415 4.893 5.726 958 32.563 -92.667 488.180 479.585
959 32.385 -93.443 5.508 5.698 959 32.563 -92.698 485.045 478.785
960 32.417 -93.35 4.415 5.827 960 32.563 -92.698 485.063 478.785
961 32.418 -93.371 4.415 5.827 961 32.583 -92.688 485.083 478.792
962 32.405 -93.419 4.893 5.726 962 32.583 -92.688 485.101 478.792
963 32.397 -93.439 5.474 5.697 963 32.625 -92.688 477.218 462.518
964 32.462 -93.346 4.085 4.113 964 32.625 -92.688 477.236 462.518
965 32.452 -93.363 4.084 4.113 965 32.646 -92.688 477.211 462.490
966 32.44 -93.402 4.204 4.041 966 32.646 -92.688 477.229 462.490
967 32.502 -93.348 4.083 4.113 967 32.563 -92.688 485.190 478.785
968 32.499 -93.361 4.083 4.113 968 32.563 -92.688 485.208 478.785
969 32.386 -93.437 4.893 5.726 969 32.563 -92.688 485.226 478.785
970 32.386 -93.437 4.893 5.726 970 32.563 -92.688 485.245 478.785
971 32.437 -93.353 4.415 5.826 971 32.634 -92.602 34.744 16.734
972 32.437 -93.353 4.415 5.826 972 32.661 -92.563 35.224 16.813
973 32.438 -93.375 4.083 4.113 973 32.661 -92.563 35.242 16.813
974 32.438 -93.375 4.083 4.113 974 32.638 -92.555 36.064 21.719
975 32.397 -93.438 5.474 5.697 975 32.629 -92.585 35.276 16.813
976 32.397 -93.438 5.474 5.697 976 32.623 -92.615 35.295 16.813
977 32.526 -93.346 4.241 4.127 977 32.655 -92.558 36.117 21.719
978 32.438 -93.398 4.204 4.041 978 32.664 -92.581 35.333 16.813
979 32.438 -93.398 4.204 4.041 979 32.659 -92.623 34.887 16.734
980 32.23 -93.413 3.576 3.632 980 32.662 -92.65 34.905 16.734
981 32.251 -93.376 3.986 4.988 981 32.69 -92.57 34.418 16.799
982 32.248 -93.412 3.986 4.988 982 32.6 -92.601 37.508 21.365
983 32.29 -93.381 3.986 4.988 983 32.6 -92.614 37.526 21.365
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984 32.293 -93.414 3.986 4.988 984 32.635 -92.563 35.439 16.813
985 32.316 -93.387 4.099 5.135 985 32.635 -92.563 35.457 16.813
986 32.32 -93.427 4.099 5.135 986 32.687 -92.573 35.481 16.814
987 32.313 -93.385 4.099 5.135 987 32.687 -92.573 35.499 16.814
988 32.313 -93.385 4.099 5.135 988 32.704 -92.619 29.254 12.758
989 32.312 -93.422 3.986 4.987 989 32.687 -92.515 31.326 13.893
990 32.687 -92.515 31.345 13.893
991 32.681 -92.562 31.362 13.893
992 32.681 -92.562 31.380 13.893
993 32.687 -92.542 31.208 13.574
994 32.687 -92.542 31.226 13.574
995 32.688 -92.589 29.951 13.171
996 32.688 -92.589 29.969 13.171
997 32.7 -92.563 29.989 13.171
998 32.7 -92.563 30.007 13.171
999 32.716 -92.687 29.345 13.077
1000 32.716 -92.687 29.363 13.077
1001 32.643 -92.543 31.541 13.893
1002 32.676 -92.517 31.562 13.893
1003 32.669 -92.541 31.579 13.893
1004 32.679 -92.595 31.030 13.220
1005 32.678 -92.625 31.049 13.220
1006 32.676 -92.661 30.664 13.154
1007 32.7 -92.544 31.463 13.574
1008 32.704 -92.586 30.189 13.171
1009 32.708 -92.625 29.638 12.757
1010 32.709 -92.666 29.657 12.757
1011 32.72 -92.694 29.563 13.077
1012 32.73 -92.603 30.263 13.170
1013 32.733 -92.632 29.711 13.070
1014 32.734 -92.667 29.729 13.070
1015 32.738 -92.7 29.638 13.076
1016 32.735 -92.687 29.656 13.076
1017 32.735 -92.687 29.674 13.076
1018 32.688 -92.625 29.800 12.759
1019 32.688 -92.625 29.818 12.759
1020 32.688 -92.664 29.836 12.759
1021 32.688 -92.664 29.855 12.759
1022 32.688 -92.563 30.442 13.171
1023 32.688 -92.563 30.460 13.171
1024 32.688 -92.563 30.478 13.171
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1025 32.688 -92.563 30.496 13.171 1065 32.563 -92.581 66.159 47.525
1026 32.439 -92.486 192.422 174.443 1066 32.566 -92.562 64.983 47.642
1027 32.498 -92.438 182.777 171.412 1067 32.566 -92.562 65.001 47.642
1028 32.498 -92.438 182.795 171.412 1068 32.563 -92.563 66.214 47.525
1029 32.492 -92.562 192.485 174.442 1069 32.563 -92.563 66.232 47.525
1030 32.492 -92.562 192.503 174.442 1070 32.563 -92.563 66.250 47.525
1031 32.459 -92.459 182.831 171.410 1071 32.563 -92.563 66.268 47.525
1032 32.458 -92.5 180.572 169.314 1072 32.541 -92.412 31.599 14.773
1033 32.458 -92.542 180.591 169.314 1073 32.506 -92.437 28.543 11.124
1034 32.463 -92.582 192.583 174.442 1074 32.506 -92.437 28.561 11.124
1035 32.492 -92.435 200.596 190.983 1075 32.502 -92.42 30.966 11.514
1036 32.498 -92.457 182.940 171.412 1076 32.518 -92.442 28.640 11.303
1037 32.494 -92.501 180.664 169.317 1077 32.548 -92.349 32.829 14.583
1038 32.491 -92.542 180.682 169.317 1078 32.544 -92.377 31.037 11.510
1039 32.492 -92.579 192.667 174.442 1079 32.542 -92.417 31.055 11.510
1040 32.521 -92.45 181.735 169.179 1080 32.543 -92.457 28.695 11.150
1041 32.458 -92.562 192.710 174.442 1081 32.552 -92.49 28.728 11.127
1042 32.458 -92.562 192.728 174.442 1082 32.607 -92.392 29.365 11.277
1043 32.521 -92.579 69.650 54.699 1083 32.611 -92.416 29.383 11.277
1044 32.513 -92.563 69.673 54.699 1084 32.607 -92.441 28.791 11.420
1045 32.513 -92.563 69.692 54.699 1085 32.564 -92.351 29.833 11.334
1046 32.516 -92.471 65.133 47.128 1086 32.578 -92.383 29.435 11.268
1047 32.514 -92.498 64.951 47.374 1087 32.583 -92.417 29.453 11.268
1048 32.511 -92.542 64.970 47.374 1088 32.581 -92.457 28.847 11.449
1049 32.514 -92.583 69.764 54.699 1089 32.573 -92.498 28.850 11.406
1050 32.525 -92.47 65.206 47.128 1090 32.579 -92.523 28.642 8.696
1051 32.537 -92.504 65.030 47.374 1091 32.562 -92.35 33.139 14.709
1052 32.542 -92.542 65.048 47.374 1092 32.562 -92.35 33.158 14.709
1053 32.541 -92.583 69.832 54.697 1093 32.563 -92.375 29.560 11.248
1054 32.533 -92.614 69.861 54.700 1094 32.563 -92.375 29.578 11.248
1055 32.566 -92.519 64.783 47.642 1095 32.542 -92.438 28.968 11.150
1056 32.571 -92.539 64.801 47.642 1096 32.542 -92.438 28.986 11.150
1057 32.565 -92.58 66.014 47.525 1097 32.563 -92.417 29.633 11.248
1058 32.562 -92.518 64.851 47.643 1098 32.563 -92.417 29.651 11.248
1059 32.562 -92.518 64.869 47.643 1099 32.563 -92.458 29.029 11.262
1060 32.542 -92.563 69.959 54.697 1100 32.563 -92.458 29.047 11.262
1061 32.542 -92.563 69.977 54.697 1101 32.563 -92.497 29.065 11.262
1062 32.563 -92.542 64.924 47.643 1102 32.563 -92.497 29.084 11.262
1063 32.563 -92.542 64.942 47.643 1103 32.583 -92.438 29.119 11.449
1064 32.563 -92.581 66.141 47.525 1104 32.583 -92.438 29.137 11.449
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1105 32.609 -92.437 29.172 11.420 1146 32.794 -92.418 40.182 23.074
1106 32.609 -92.437 29.191 11.420 1147 32.794 -92.457 36.133 18.396
1107 32.563 -92.438 29.175 11.262 1148 32.799 -92.491 36.159 18.396
1108 32.563 -92.438 29.193 11.262 1149 32.83 -92.418 36.307 18.605
1109 32.563 -92.438 29.211 11.262 1150 32.833 -92.458 34.093 14.493
1110 32.563 -92.438 29.229 11.262 1151 32.833 -92.488 34.111 14.493
1111 32.588 -92.334 31.045 10.928 1152 32.866 -92.46 34.125 14.493
1112 32.549 -92.328 34.130 17.115 1153 32.861 -92.482 34.142 14.493
1113 32.62 -92.306 30.389 12.754 1154 32.77 -92.438 36.261 18.396
1114 32.625 -92.333 30.724 10.718 1155 32.77 -92.438 36.279 18.396
1115 32.626 -92.375 31.116 10.928 1156 32.792 -92.438 36.297 18.396
1116 32.627 -92.403 31.134 10.928 1157 32.792 -92.438 36.315 18.396
1117 32.65 -92.334 30.780 10.716 1158 32.813 -92.417 36.469 18.605
1118 32.65 -92.376 31.169 10.928 1159 32.813 -92.417 36.487 18.605
1119 32.652 -92.398 31.188 10.928 1160 32.813 -92.458 34.275 14.493
1120 32.563 -92.313 31.023 13.066 1161 32.813 -92.458 34.293 14.493
1121 32.563 -92.313 31.041 13.066 1162 32.813 -92.487 34.311 14.493
1122 32.563 -92.313 31.059 13.066 1163 32.813 -92.487 34.329 14.493
1123 32.586 -92.305 30.572 12.755 1164 32.832 -92.437 34.347 14.493
1124 32.584 -92.333 31.095 13.065 1165 32.832 -92.437 34.365 14.493
1125 32.589 -92.367 31.115 13.065 1166 32.813 -92.438 34.384 14.493
1126 32.563 -92.329 31.132 13.066 1167 32.813 -92.438 34.402 14.493
1127 32.563 -92.329 31.150 13.066 1168 32.813 -92.438 34.420 14.493
1128 32.583 -92.313 31.168 13.065 1169 32.813 -92.438 34.438 14.493
1129 32.583 -92.313 31.186 13.065 1170 32.623 -92.462 53.285 33.901
1130 32.623 -92.313 31.203 13.065 1171 32.667 -92.438 54.281 33.354
1131 32.623 -92.313 31.221 13.065 1172 32.667 -92.438 54.299 33.354
1132 32.555 -92.27 42.369 25.873 1173 32.688 -92.422 57.428 40.830
1133 32.548 -92.227 38.915 19.958 1174 32.688 -92.422 57.447 40.830
1134 32.609 -92.224 37.708 20.197 1175 32.687 -92.446 54.397 34.515
1135 32.623 -92.252 37.388 17.483 1176 32.687 -92.446 54.415 34.515
1136 32.624 -92.286 38.992 20.895 1177 32.699 -92.437 63.468 47.438
1137 32.649 -92.263 37.428 17.480 1178 32.699 -92.437 63.486 47.438
1138 32.649 -92.273 37.446 17.480 1179 32.633 -92.423 57.531 40.733
1139 32.592 -92.225 37.797 20.197 1180 32.624 -92.457 54.505 34.587
1140 32.583 -92.25 39.072 20.265 1181 32.61 -92.491 54.055 34.435
1141 32.581 -92.286 39.090 20.265 1182 32.666 -92.394 57.607 40.792
1142 32.823 -92.403 33.946 14.493 1183 32.666 -92.418 57.625 40.792
1143 32.771 -92.436 40.128 23.075 1184 32.665 -92.45 54.500 33.865
1144 32.77 -92.441 36.079 18.396 1185 32.697 -92.425 63.613 47.438
1145 32.801 -92.39 40.164 23.074 1186 32.698 -92.443 59.071 40.723
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Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
1187 32.6 -92.465 54.203 34.416 1228 32.688 -92.38 431.637 419.317
1188 32.593 -92.501 53.633 34.396 1229 32.688 -92.402 431.655 419.317
1189 32.588 -92.524 53.652 34.396 1230 32.688 -92.402 431.673 419.317
1190 32.63 -92.438 54.675 33.754 1231 32.688 -92.515 387.797 368.359
1191 32.63 -92.438 54.693 33.754 1232 32.688 -92.515 387.815 368.359
1192 32.688 -92.438 59.213 41.197 1233 32.688 -92.522 387.833 368.359
1193 32.688 -92.438 59.231 41.197 1234 32.688 -92.522 387.851 368.359
1194 32.688 -92.438 59.250 41.197 1235 32.678 -92.381 410.963 397.136
1195 32.688 -92.438 59.268 41.197 1236 32.681 -92.4 410.981 397.136
1196 32.662 -92.497 26.211 4.187 1237 32.687 -92.512 389.259 370.191
1197 32.688 -92.467 26.228 4.317 1238 32.687 -92.522 389.277 370.191
1198 32.688 -92.467 26.246 4.317 1239 32.713 -92.347 415.188 395.601
1199 32.688 -92.495 26.264 4.317 1240 32.709 -92.375 431.869 419.307
1200 32.688 -92.495 26.282 4.317 1241 32.702 -92.401 431.879 419.317
1201 32.72 -92.438 26.301 4.317 1242 32.713 -92.509 388.052 368.379
1202 32.72 -92.438 26.319 4.317 1243 32.716 -92.529 388.066 368.379
1203 32.636 -92.474 26.037 4.169 1244 32.749 -92.35 435.139 421.807
1204 32.628 -92.502 25.918 4.138 1245 32.75 -92.375 445.214 424.455
1205 32.622 -92.54 25.941 4.138 1246 32.753 -92.418 445.232 424.455
1206 32.61 -92.576 26.287 4.045 1247 32.753 -92.458 417.337 396.585
1207 32.669 -92.469 26.110 4.169 1248 32.75 -92.5 398.529 373.962
1208 32.666 -92.499 26.129 4.169 1249 32.751 -92.538 398.547 373.962
1209 32.648 -92.528 26.009 4.138 1250 32.786 -92.348 435.262 421.811
1210 32.715 -92.416 27.102 6.036 1251 32.79 -92.372 445.326 424.458
1211 32.71 -92.461 26.485 4.317 1252 32.776 -92.406 445.332 424.454
1212 32.704 -92.492 26.501 4.317 1253 32.776 -92.468 417.414 396.569
1213 32.742 -92.395 27.159 6.039 1254 32.781 -92.503 398.655 373.968
1214 32.735 -92.408 27.177 6.038 1255 32.787 -92.542 398.697 373.980
1215 32.732 -92.461 26.558 4.187 1256 32.785 -92.566 382.024 364.141
1216 32.733 -92.482 26.576 4.187 1257 32.75 -92.437 432.224 419.321
1217 32.729 -92.438 26.594 4.187 1258 32.75 -92.437 432.242 419.321
1218 32.729 -92.438 26.612 4.187 1259 32.784 -92.562 382.079 364.141
1219 32.603 -92.515 26.468 4.153 1260 32.784 -92.562 382.097 364.141
1220 32.59 -92.545 26.485 4.153 1261 32.755 -92.283 47.567 26.438
1221 32.585 -92.582 26.559 5.591 1262 32.688 -92.333 51.875 32.754
1222 32.586 -92.563 26.577 5.591 1263 32.688 -92.333 51.893 32.754
1223 32.586 -92.563 26.596 5.591 1264 32.687 -92.359 51.911 32.754
1224 32.614 -92.562 26.614 4.045 1265 32.687 -92.359 51.929 32.754
1225 32.614 -92.562 26.632 4.045 1266 32.708 -92.313 51.949 32.070
1226 32.78 -92.409 398.146 373.968 1267 32.708 -92.313 51.968 32.070
1227 32.688 -92.38 431.619 419.317 1268 32.687 -92.309 47.724 25.847
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Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
1269 32.671 -92.337 50.365 26.949 1310 32.666 -92.312 35.714 13.826
1270 32.665 -92.37 50.394 26.950 1311 32.61 -92.139 36.843 14.802
1271 32.657 -92.397 51.213 28.083 1312 32.553 -92.21 38.651 15.660
1272 32.722 -92.265 47.767 26.440 1313 32.625 -92.166 36.880 14.802
1273 32.709 -92.292 47.781 26.437 1314 32.615 -92.2 37.571 15.504
1274 32.707 -92.329 52.095 32.070 1315 32.666 -92.167 36.916 14.801
1275 32.69 -92.357 52.111 32.754 1316 32.667 -92.194 36.035 12.161
1276 32.749 -92.292 47.840 26.438 1317 32.563 -92.188 37.646 15.506
1277 32.75 -92.331 56.092 33.453 1318 32.563 -92.188 37.665 15.506
1278 32.782 -92.326 56.106 33.451 1319 32.563 -92.188 37.683 15.506
1279 32.75 -92.313 56.128 33.453 1320 32.584 -92.167 37.467 15.203
1280 32.75 -92.313 56.146 33.453 1321 32.582 -92.206 37.722 15.505
1281 32.686 -92.313 50.595 26.948 1322 32.563 -92.23 37.737 15.506
1282 32.686 -92.313 50.613 26.948 1323 32.563 -92.208 37.755 15.506
1283 32.688 -92.304 47.969 26.440 1324 32.563 -92.208 37.774 15.506
1284 32.688 -92.304 47.987 26.440 1325 32.583 -92.188 37.794 15.505
1285 32.688 -92.313 52.293 32.754 1326 32.583 -92.188 37.813 15.505
1286 32.688 -92.313 52.311 32.754 1327 32.62 -92.188 36.231 12.162
1287 32.688 -92.313 52.329 32.754 1328 32.62 -92.188 36.249 12.162
1288 32.688 -92.313 52.347 32.754 1329 32.665 -92.188 36.268 12.161
1289 32.701 -92.225 32.708 10.312
1290 32.687 -92.287 33.541 10.379
1291 32.687 -92.287 33.560 10.379
1292 32.639 -92.186 33.586 10.326
1293 32.631 -92.211 32.677 10.001
1294 32.638 -92.236 32.695 10.002
1295 32.643 -92.296 33.742 10.281
1296 32.644 -92.313 35.458 13.828
1297 32.666 -92.214 32.751 10.001
1298 32.668 -92.249 33.798 10.280
1299 32.667 -92.292 33.816 10.280
1300 32.662 -92.317 35.532 13.826
1301 32.707 -92.248 32.924 10.311
1302 32.691 -92.278 33.760 10.379
1303 32.639 -92.187 32.858 10.002
1304 32.639 -92.187 32.877 10.002
1305 32.644 -92.312 35.621 13.828
1306 32.644 -92.312 35.640 13.828
1307 32.688 -92.25 33.851 10.379
1308 32.688 -92.25 33.869 10.379
1309 32.666 -92.312 35.696 13.826
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Years 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Water	Watch 442.10 140.20 105.00 448.20 237.30 392.80 263.00 375.90 343.60 713.40 637.50 752.80 389.30 246.80
Help3 224.71 245.03 161.43 366.68 316.64 270.23 221.44 200.94 220.50 428.32 452.84 659.59 376.03 691.49
Budyko 209.86 206.24 151.75 339.62 295.31 295.10 236.34 228.45 244.53 411.62 420.04 607.08 415.89 381.90
Years 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Water	Watch 251.00 319.10 118.20 701.10 435.50 360.70 166.90 817.30 783.00 284.80 293.00 342.90 73.80 224.00
Help3 247.14 345.12 327.75 770.98 437.90 380.46 254.38 622.33 521.69 335.30 218.63 172.41 242.45 239.54
Budyko 259.14 403.83 304.51 543.13 387.27 367.32 182.70 652.73 600.31 375.08 213.95 265.95 292.54 295.32
Years 2008 2009 2010 2011 2012 2013 2014 2015 2016
Water	Watch 137.2 316.4 770.2 37.2 121.6 68.2 346.2 524.1 639.1
Help3 214.8 76.61 365.3 390.8 253.5 248.1 219.2 194 297.1
Budyko 269.5 113.5 460.4 319.3 303.9 319.1 239.5 322.3 296.8
Figure 13. Comparison of validation period (1980-2016) annual results of Budyko model runoff and HELP3 runoff with 
WaterWatch observed data for Loggy Bayou
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Years 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Water	Watch 440.50 157.00 111.10 500.60 366.90 426.30 291.30 452.10 295.60 777.80 682.60 975.30 609.50 485.30
Help3 278.61 295.89 379.17 422.25 444.61 367.09 306.09 292.49 297.62 586.68 454.69 750.00 424.82 746.60
Budyko 253.42 262.49 475.70 403.73 407.32 378.51 302.03 308.48 291.52 553.54 411.71 672.00 465.06 474.32
Years 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Water	Watch 442.90 487.60 189.10 734.80 375.50 521.10 163.80 704.80 542.10 504.00 445.40 554.40 128.80 303.10
Help3 341.16 469.65 399.83 874.96 564.51 447.39 281.00 604.00 425.00 388.31 317.72 248.72 345.60 301.91
Budyko 333.31 526.75 360.73 684.65 495.67 422.26 275.00 628.00 498.00 427.69 312.77 319.26 377.29 373.27
Years 2008 2009 2010 2011 2012 2013 2014 2015 2016
Water	Watch 210.3 349.4 755.1 87.1 204.4 220.8 331.8 441.6 715.7
Help3 245.2 129.2 428.3 440.8 295.3 321.3 285 252 337.4
Budyko 303.5 165.4 517.3 394.8 351.2 384.1 305.7 375.5 349.2
Figure 14. Comparison of validation period (1980-2016) annual results of Budyko model runoff and HELP3 runoff with 
WaterWatch observed data for Bayou D’Arbonne
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Figure 17. Mean monthly runoff for 1950-2005 (left) Loggy Bayou and (right) Bayou D’Arbonne for each HRUs.
Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
1 33.575 -93.334 6.236 5.336 1 33.299 -93.125 2.313 2.185
2 33.512 -93.299 6.269 5.517 2 33.251 -93.059 2.517 2.499
3 33.506 -93.332 5.928 5.117 3 33.25 -93.083 2.313 2.253
4 33.511 -93.363 5.928 5.117 4 33.25 -93.125 2.313 2.253
5 33.54 -93.295 7.269 5.527 5 33.257 -93.152 2.578 2.544
6 33.542 -93.333 5.929 5.121 6 33.186 -93.116 2.120 2.093
7 33.542 -93.369 5.929 5.121 7 33.219 -93.057 2.516 2.495
8 33.506 -93.312 6.269 5.517 8 33.213 -93.085 2.247 2.029
9 33.506 -93.312 6.269 5.517 9 33.21 -93.122 2.247 2.029
10 33.542 -93.313 6.269 5.527 10 33.225 -93.148 2.545 2.383
11 33.542 -93.313 6.269 5.527 11 33.285 -93.059 2.482 2.430
12 33.491 -93.278 2.437 2.074 12 33.287 -93.084 2.312 2.182
13 33.435 -93.299 2.731 2.311 13 33.292 -93.125 2.312 2.182
14 33.435 -93.318 2.685 2.233 14 33.29 -93.154 2.578 2.544
15 33.466 -93.263 2.438 2.053 15 33.215 -93.063 2.516 2.495
16 33.459 -93.292 2.437 2.053 16 33.215 -93.063 2.516 2.495
17 33.46 -93.333 2.461 2.030 17 33.25 -93.063 2.481 2.429
18 33.466 -93.372 2.461 2.035 18 33.25 -93.063 2.481 2.429
19 33.471 -93.404 2.610 2.155 19 33.286 -93.063 2.481 2.439
20 33.495 -93.288 2.437 2.074 20 33.188 -93.114 2.247 2.026
21 33.486 -93.337 2.461 2.036 21 33.188 -93.114 2.247 2.026
22 33.497 -93.378 2.475 1.905 22 33.286 -93.063 2.481 2.439
23 33.495 -93.403 2.610 2.155 23 33.312 -93.151 2.277 2.253
24 33.525 -93.389 2.475 1.909 24 33.312 -93.151 2.277 2.253
25 33.458 -93.313 2.437 2.053 25 33.318 -93.149 2.276 2.260
26 33.458 -93.313 2.437 2.053 26 33.146 -93.095 1.677 1.827
27 33.485 -93.313 2.437 2.057 27 33.141 -93.055 1.873 2.180
28 33.485 -93.313 2.437 2.057 28 33.13 -93.084 1.677 1.825
29 33.435 -93.312 2.731 2.311 29 33.132 -93.12 1.677 1.825
30 33.435 -93.312 2.731 2.311 30 33.142 -93.146 1.744 2.049
31 33.438 -93.295 2.437 2.047 31 33.15 -93.021 1.873 2.182
32 33.438 -93.295 2.437 2.047 32 33.149 -93.044 1.873 2.182
33 33.438 -93.319 2.460 2.031 33 33.156 -93.086 1.677 1.822
34 33.438 -93.319 2.460 2.031 34 33.164 -93.121 1.677 1.822
35 33.438 -93.313 2.437 2.047 35 33.189 -93.13 2.051 2.144
36 33.438 -93.313 2.437 2.047 36 33.136 -93.063 1.873 2.180
37 33.438 -93.313 2.437 2.047 37 33.136 -93.063 1.873 2.180
38 33.438 -93.313 2.437 2.047 38 33.15 -93.063 1.677 1.827
39 33.436 -93.447 18.753 19.536 39 33.15 -93.063 1.677 1.827
40 33.415 -93.428 18.728 19.278 40 33.187 -93.13 1.745 2.051
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Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
41 33.416 -93.454 20.0464 20.937 41 33.187 -93.13 1.745 2.051
42 33.459 -93.425 18.4061 19.298 42 33.253 -93.036 4.826 4.280
43 33.491 -93.424 18.4063 19.291 43 33.267 -93.02 4.827 4.292
44 33.417 -93.438 18.7285 19.293 44 33.25 -93.042 4.826 4.280
45 33.417 -93.438 18.7285 19.293 45 33.151 -93.021 4.737 4.363
46 33.438 -93.429 18.4058 19.283 46 33.169 -93.044 4.737 4.364
47 33.438 -93.429 18.4058 19.283 47 33.176 -93.081 4.246 3.813
48 33.438 -93.438 18.4058 19.283 48 33.183 -93.108 4.246 3.813
49 33.438 -93.438 18.4058 19.283 49 33.208 -93.021 4.895 4.579
50 33.438 -93.438 18.4058 19.283 50 33.207 -93.041 4.895 4.579
51 33.38 -93.427 18.7278 19.289 51 33.194 -93.078 4.418 3.796
52 33.396 -93.383 3.53013 2.4071 52 33.28 -93.041 4.826 4.290
53 33.42 -93.341 3.52997 2.4091 53 33.17 -93.062 4.737 4.364
54 33.417 -93.375 3.52997 2.4091 54 33.17 -93.062 4.737 4.364
55 33.418 -93.408 3.57847 2.3274 55 33.188 -93.044 4.895 4.570
56 33.44 -93.342 3.24597 2.172 56 33.188 -93.044 4.895 4.570
57 33.447 -93.379 3.42982 2.2116 57 33.188 -93.083 4.418 3.796
58 33.45 -93.405 3.42982 2.2116 58 33.188 -93.083 4.418 3.796
59 33.437 -93.34 3.24597 2.172 59 33.194 -93.062 4.895 4.570
60 33.437 -93.34 3.24597 2.172 60 33.194 -93.062 4.895 4.570
61 33.438 -93.375 3.24597 2.172 61 33.25 -93.062 4.826 4.280
62 33.438 -93.375 3.24597 2.172 62 33.25 -93.062 4.826 4.280
63 33.438 -93.409 3.42985 2.2106 63 33.187 -93.106 4.247 3.811
64 33.438 -93.409 3.42985 2.2106 64 33.187 -93.106 4.247 3.811
65 33.349 -93.385 3.55586 2.2936 65 33.188 -93.063 4.895 4.570
66 33.346 -93.407 3.55586 2.2936 66 33.188 -93.063 4.895 4.570
67 33.392 -93.35 3.52988 2.405 67 33.188 -93.063 4.895 4.570
68 33.377 -93.377 3.52975 2.4084 68 33.188 -93.063 4.895 4.570
69 33.375 -93.406 3.57859 2.3221 69 33.243 -92.978 2.885 2.752
70 33.342 -93.35 2.00257 1.4372 70 33.246 -93.024 2.885 2.749
71 33.266 -93.42 1.8393 1.3071 71 33.169 -93.002 2.738 2.543
72 33.259 -93.439 1.80568 1.1113 72 33.171 -93.025 2.738 2.543
73 33.411 -93.324 1.94624 1.275 73 33.219 -92.97 3.718 3.307
74 33.439 -93.29 1.73274 1.0739 74 33.208 -93 3.718 3.306
75 33.261 -93.438 1.83854 1.2701 75 33.207 -93.023 2.885 2.748
76 33.261 -93.438 1.83854 1.2701 76 33.249 -93 2.885 2.749
77 33.304 -93.313 2.09592 1.5019 77 33.278 -93.021 2.846 2.673
78 33.304 -93.313 2.09592 1.5019 78 33.188 -93 2.885 2.748
79 33.313 -93.304 2.26832 1.7558 79 33.188 -93 2.885 2.748
80 33.313 -93.304 2.26832 1.7558 80 33.187 -93.024 2.739 2.629
81 33.313 -93.333 2.00271 1.4328 81 33.187 -93.024 2.739 2.629
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Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
82 33.313 -93.333 2.00271 1.4328 82 33.118 -93.013 39.951 41.980
83 33.313 -93.375 2.00271 1.4328 83 33.059 -93.007 37.446 39.506
84 33.313 -93.375 2.00271 1.4328 84 33.06 -93.025 37.446 39.506
85 33.312 -93.401 1.83906 1.277 85 33.095 -92.967 38.498 40.468
86 33.312 -93.401 1.83906 1.277 86 33.084 -93 38.497 40.441
87 33.333 -93.313 2.26853 1.7567 87 33.086 -93.04 36.907 38.777
88 33.333 -93.313 2.26853 1.7567 88 33.097 -93.082 35.831 37.381
89 33.375 -93.313 1.99036 1.3286 89 33.1 -93.112 35.831 37.381
90 33.375 -93.313 1.99036 1.3286 90 33.112 -92.936 40.356 42.165
91 33.415 -93.313 1.99024 1.3938 91 33.125 -92.96 39.951 41.980
92 33.415 -93.313 1.99024 1.3938 92 33.125 -93 37.009 38.583
93 33.437 -93.291 1.99046 1.3347 93 33.123 -93.04 37.009 38.583
94 33.437 -93.291 1.99046 1.3347 94 33.11 -93.081 35.829 37.375
95 33.313 -93.313 2.26832 1.7558 95 33.11 -93.113 35.829 37.375
96 33.313 -93.313 2.26832 1.7558 96 33.166 -92.963 39.953 41.981
97 33.313 -93.313 2.26832 1.7558 97 33.156 -92.991 39.953 41.980
98 33.313 -93.313 2.26832 1.7558 98 33.147 -93.027 37.008 38.586
99 33.305 -93.305 2.58475 2.1812 99 33.206 -92.959 40.288 41.988
100 33.297 -93.335 2.09592 1.5019 100 33.188 -92.979 40.289 41.975
101 33.295 -93.375 2.09592 1.5019 101 33.116 -93.062 36.909 38.799
102 33.291 -93.404 1.83871 1.2723 102 33.116 -93.062 36.909 38.799
103 33.332 -93.305 2.26853 1.7567 103 33.188 -92.964 40.289 41.975
104 33.333 -93.333 2.00235 1.4315 104 33.188 -92.964 40.289 41.975
105 33.331 -93.373 2.00235 1.4315 105 33.187 -92.979 40.289 41.975
106 33.318 -93.399 1.9601 1.3536 106 33.187 -92.979 40.289 41.975
107 33.377 -93.302 1.99036 1.3286 107 33.063 -93.006 36.908 38.783
108 33.374 -93.333 1.94604 1.2696 108 33.063 -93.006 36.908 38.783
109 33.364 -93.359 2.0028 1.4434 109 33.062 -93.026 36.908 38.783
110 33.416 -93.296 1.99098 1.3305 110 33.062 -93.026 36.908 38.783
111 33.38 -93.218 18.816 19.055 111 33.091 -93.062 36.907 38.777
112 33.415 -93.276 19.0089 19.185 112 33.091 -93.062 36.907 38.777
113 33.451 -93.249 18.2517 18.049 113 33.113 -92.938 38.498 40.454
114 33.441 -93.273 18.1204 17.921 114 33.113 -92.938 38.498 40.454
115 33.339 -93.188 20.129 20.538 115 33.027 -93.055 24.067 25.816
116 33.339 -93.188 20.129 20.538 116 32.977 -93.038 24.321 26.803
117 33.438 -93.253 18.1204 17.921 117 33.02 -92.978 24.585 26.750
118 33.438 -93.253 18.1204 17.921 118 33.009 -93.005 24.067 25.811
119 33.437 -93.273 19.0092 19.185 119 33.001 -93.042 24.066 25.803
120 33.437 -93.273 19.0092 19.185 120 33.011 -93.078 23.883 25.709
121 33.338 -93.186 19.6126 20.317 121 33.016 -93.112 23.884 25.716
122 33.343 -93.207 20.129 20.538 122 33.026 -92.976 24.587 26.768
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Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
123 33.352 -93.243 20.128 20.548 123 33.036 -93.004 24.588 26.769
124 33.374 -93.209 18.8153 19.056 124 33.041 -93.042 24.068 25.810
125 33.375 -93.25 18.816 19.055 125 33.042 -93.083 23.884 25.738
126 33.381 -93.276 19.0077 19.186 126 33.042 -93.113 23.884 25.738
127 33.41 -93.216 18.8158 19.054 127 33.068 -93.051 23.773 26.067
128 33.416 -93.25 18.817 19.062 128 33.077 -93.084 22.784 24.840
129 33.244 -93.227 38.0841 34.786 129 33.08 -93.121 22.784 24.840
130 33.264 -93.184 37.1821 33.437 130 33.08 -93.148 22.108 23.724
131 33.25 -93.209 38.4881 35.091 131 33.004 -93.062 24.066 25.803
132 33.224 -93.216 38.0835 34.785 132 33.004 -93.062 24.066 25.803
133 33.224 -93.239 38.0835 34.785 133 33.042 -93.063 24.068 25.810
134 33.229 -93.273 36.8688 34.018 134 33.042 -93.063 24.068 25.810
135 33.239 -93.249 38.0841 34.786 135 33.063 -93.047 23.773 26.056
136 33.24 -93.28 36.8647 34.03 136 33.063 -93.047 23.773 26.056
137 33.258 -93.188 37.1821 33.437 137 33.063 -93.083 22.783 24.828
138 33.258 -93.188 37.1821 33.437 138 33.063 -93.083 22.783 24.828
139 33.292 -93.188 37.1816 34.398 139 33.063 -93.116 22.783 24.828
140 33.292 -93.188 37.1816 34.398 140 33.063 -93.116 22.783 24.828
141 33.313 -93.172 35.9937 32.686 141 33.07 -93.063 22.784 24.843
142 33.313 -93.172 35.9937 32.686 142 33.07 -93.063 22.784 24.843
143 33.313 -93.198 36.5821 33.112 143 33.063 -93.063 23.773 26.056
144 33.313 -93.198 36.5821 33.112 144 33.063 -93.063 23.773 26.056
145 33.323 -93.187 35.9922 32.683 145 33.063 -93.063 23.773 26.056
146 33.323 -93.187 35.9922 32.683 146 33.063 -93.063 23.773 26.056
147 33.313 -93.188 35.9937 32.686 147 32.981 -92.956 2.100 2.317
148 33.313 -93.188 35.9937 32.686 148 32.932 -92.91 2.104 2.476
149 33.313 -93.188 35.9937 32.686 149 32.936 -92.945 2.392 2.707
150 33.313 -93.188 35.9937 32.686 150 32.977 -92.851 2.014 2.346
151 33.294 -93.175 37.1816 34.398 151 32.962 -92.878 2.125 2.389
152 33.289 -93.203 38.4855 35.101 152 32.959 -92.917 2.125 2.389
153 33.325 -93.171 35.9907 32.688 153 32.96 -92.957 2.101 2.317
154 33.321 -93.196 36.5814 33.108 154 32.967 -92.998 2.062 2.073
155 33.303 -93.255 38.0669 34.721 155 32.972 -93.025 2.062 2.073
156 33.267 -93.227 39.9724 36.738 156 32.98 -92.853 2.014 2.346
157 33.26 -93.251 39.9724 36.746 157 32.98 -92.861 2.125 2.392
158 33.253 -93.28 38.8415 36.062 158 32.991 -92.921 2.124 2.393
159 33.313 -93.218 38.0683 34.727 159 32.999 -92.959 2.217 2.312
160 33.313 -93.218 38.0683 34.727 160 32.992 -92.996 2.061 2.076
161 33.313 -93.25 38.0683 34.727 161 32.984 -93.024 2.062 2.074
162 33.313 -93.25 38.0683 34.727 162 33.023 -92.962 2.216 2.314
163 33.312 -93.284 37.9082 34.716 163 32.958 -92.938 2.101 2.317
151
Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
164 33.312 -93.284 37.9082 34.716 164 32.958 -92.938 2.101 2.317
165 33.297 -93.222 39.9697 36.753 165 32.995 -92.937 2.101 2.319
166 33.292 -93.25 39.9667 36.761 166 32.995 -92.937 2.101 2.319
167 33.298 -93.281 38.8443 36.066 167 32.937 -92.938 2.392 2.707
168 33.326 -93.217 38.0685 34.722 168 32.937 -92.938 2.392 2.707
169 33.332 -93.25 38.0685 34.722 169 32.938 -92.913 2.125 2.386
170 33.334 -93.285 37.9091 34.691 170 32.938 -92.913 2.125 2.386
171 33.356 -93.268 37.9107 34.701 171 32.938 -92.944 2.392 2.707
172 33.37 -93.285 37.9122 34.698 172 32.938 -92.944 2.392 2.707
173 33.233 -93.324 1.45283 1.4427 173 32.938 -92.938 2.100 2.275
174 33.185 -93.311 1.06943 1.0988 174 32.938 -92.938 2.100 2.275
175 33.179 -93.335 0.96734 1.1188 175 32.938 -92.938 2.100 2.275
176 33.18 -93.372 0.96734 1.1188 176 32.938 -92.938 2.100 2.275
177 33.217 -93.261 1.45366 1.4398 177 33.018 -92.912 2.278 2.451
178 33.21 -93.292 1.45283 1.4373 178 32.978 -92.847 2.082 2.432
179 33.208 -93.333 1.15278 1.1463 179 32.978 -92.878 2.184 2.456
180 33.208 -93.369 1.15278 1.1463 180 32.985 -92.85 2.082 2.432
181 33.23 -93.261 1.45283 1.4427 181 32.998 -92.878 2.496 2.502
182 33.251 -93.296 1.50829 1.4212 182 33.009 -92.912 2.496 2.505
183 33.25 -93.333 1.1804 1.021 183 33.017 -92.943 2.278 2.451
184 33.239 -93.365 1.15281 1.1425 184 33.031 -92.887 2.496 2.508
185 33.188 -93.31 1.45348 1.4331 185 33.04 -92.918 2.496 2.506
186 33.188 -93.31 1.45348 1.4331 186 33.043 -92.957 2.278 2.457
187 33.188 -93.333 1.15268 1.1269 187 33.05 -92.988 2.278 2.457
188 33.188 -93.333 1.15268 1.1269 188 33.073 -92.928 3.079 3.001
189 33.188 -93.371 1.15268 1.1269 189 33.079 -92.956 2.576 2.473
190 33.188 -93.371 1.15268 1.1269 190 33.066 -92.981 2.577 2.473
191 33.208 -93.313 1.45283 1.4373 191 33.016 -92.938 2.278 2.451
192 33.208 -93.313 1.45283 1.4373 192 33.016 -92.938 2.278 2.451
193 33.25 -93.313 1.50829 1.4212 193 33.042 -92.938 2.278 2.457
194 33.25 -93.313 1.50829 1.4212 194 33.042 -92.938 2.278 2.457
195 33.185 -93.313 0.96756 1.1231 195 33.062 -92.925 2.496 2.511
196 33.185 -93.313 0.96756 1.1231 196 33.062 -92.925 2.496 2.511
197 33.284 -93.312 1.50818 1.4246 197 33.063 -92.958 2.576 2.473
198 33.284 -93.312 1.50818 1.4246 198 33.063 -92.958 2.576 2.473
199 33.188 -93.313 1.45348 1.4331 199 33.062 -92.985 2.576 2.473
200 33.188 -93.313 1.45348 1.4331 200 33.062 -92.985 2.576 2.473
201 33.188 -93.313 1.45348 1.4331 201 33.077 -92.938 2.576 2.473
202 33.188 -93.313 1.45348 1.4331 202 33.077 -92.938 2.576 2.473
203 33.284 -93.295 1.50818 1.4246 203 33.063 -92.938 2.576 2.473
204 33.278 -93.327 1.18092 1.0162 204 33.063 -92.938 2.576 2.473
152
Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
205 33.323 -93.443 1.80638 2.5214 205 33.063 -92.938 2.576 2.473
206 33.178 -93.392 1.76421 2.5998 206 33.063 -92.938 2.576 2.473
207 33.178 -93.399 1.76421 2.5998 207 33.171 -92.905 41.758 43.866
208 33.209 -93.39 1.80588 2.5129 208 33.136 -92.878 40.834 42.597
209 33.21 -93.416 1.80588 2.5129 209 33.128 -92.917 40.835 42.592
210 33.218 -93.45 1.75432 2.4672 210 33.136 -92.94 37.745 39.235
211 33.269 -93.353 2.14668 2.5264 211 33.153 -92.853 43.027 45.526
212 33.254 -93.379 2.14632 2.5253 212 33.166 -92.877 40.836 42.595
213 33.248 -93.416 1.80555 2.5144 213 33.167 -92.917 40.836 42.595
214 33.25 -93.458 1.84996 2.3412 214 33.167 -92.943 37.745 39.235
215 33.259 -93.486 1.84982 2.3427 215 33.206 -92.881 41.760 43.899
216 33.188 -93.392 1.80543 2.5068 216 33.205 -92.917 41.759 43.898
217 33.188 -93.392 1.80543 2.5068 217 33.204 -92.942 38.090 40.159
218 33.188 -93.4 1.80543 2.5068 218 33.131 -92.937 37.744 39.233
219 33.188 -93.4 1.80543 2.5068 219 33.131 -92.937 37.744 39.233
220 33.214 -93.437 1.80588 2.5129 220 33.188 -92.879 41.760 43.895
221 33.214 -93.437 1.80588 2.5129 221 33.188 -92.879 41.760 43.895
222 33.249 -93.437 1.88464 2.4462 222 33.167 -92.938 37.745 39.235
223 33.249 -93.437 1.88464 2.4462 223 33.167 -92.938 37.745 39.235
224 33.292 -93.438 1.88501 2.4541 224 33.188 -92.917 41.760 43.895
225 33.292 -93.438 1.88501 2.4541 225 33.188 -92.917 41.760 43.895
226 33.313 -93.421 2.00824 2.3403 226 33.187 -92.944 37.746 39.238
227 33.313 -93.421 2.00824 2.3403 227 33.187 -92.944 37.746 39.238
228 33.313 -93.454 2.3375 2.3865 228 33.208 -92.938 38.090 40.167
229 33.313 -93.454 2.3375 2.3865 229 33.208 -92.938 38.090 40.167
230 33.333 -93.438 2.00804 2.3422 230 33.188 -92.938 38.088 40.144
231 33.333 -93.438 2.00804 2.3422 231 33.188 -92.938 38.088 40.144
232 33.313 -93.438 2.00824 2.3403 232 33.188 -92.938 38.088 40.144
233 33.313 -93.438 2.00824 2.3403 233 33.188 -92.938 38.088 40.144
234 33.313 -93.438 2.00824 2.3403 234 33.07 -92.871 39.389 41.774
235 33.313 -93.438 2.00824 2.3403 235 32.973 -92.833 35.470 37.587
236 33.275 -93.353 2.14668 2.5264 236 32.988 -92.812 35.159 36.886
237 33.275 -93.372 2.14668 2.5264 237 32.999 -92.836 38.084 40.605
238 33.292 -93.424 1.88501 2.4541 238 33.011 -92.86 38.085 40.592
239 33.292 -93.457 1.85004 2.3427 239 33.041 -92.844 38.085 40.621
240 33.337 -93.394 2.00838 2.3446 240 33.045 -92.872 38.086 40.627
241 33.331 -93.42 2.00804 2.3422 241 33.056 -92.903 37.402 39.387
242 33.332 -93.455 2.33762 2.3863 242 33.085 -92.842 41.078 43.700
243 33.359 -93.427 2.0083 2.3488 243 33.083 -92.875 39.389 41.777
244 33.153 -93.178 16.4503 16.633 244 33.087 -92.913 39.389 41.780
245 33.247 -93.169 16.4527 16.675 245 33.098 -92.939 37.516 39.213
153
Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
246 33.096 -93.136 14.9213 15.239 246 33.113 -92.845 41.078 43.702
247 33.096 -93.163 14.9213 15.239 247 33.116 -92.874 39.391 41.784
248 33.102 -93.203 14.6817 15.159 248 33.108 -92.916 39.391 41.789
249 33.119 -93.136 15.5521 16.24 249 33.106 -92.94 37.516 39.200
250 33.125 -93.167 15.5521 16.24 250 33.107 -92.937 37.516 39.200
251 33.125 -93.208 15.3988 15.347 251 32.987 -92.813 35.471 37.590
252 33.13 -93.237 15.3993 15.349 252 32.987 -92.813 35.471 37.590
253 33.169 -93.14 15.5525 16.226 253 33.062 -92.847 41.076 43.687
254 33.167 -93.167 15.5525 16.226 254 33.062 -92.847 41.076 43.687
255 33.167 -93.208 15.4004 15.357 255 33.063 -92.875 39.388 41.772
256 33.164 -93.236 15.3998 15.36 256 33.063 -92.875 39.388 41.772
257 33.202 -93.142 16.4505 16.636 257 33.063 -92.905 39.388 41.772
258 33.208 -93.167 16.4514 16.651 258 33.063 -92.905 39.388 41.772
259 33.205 -93.204 17.2544 17.771 259 33.097 -92.937 37.516 39.213
260 33.19 -93.23 17.2536 17.761 260 33.097 -92.937 37.516 39.213
261 33.234 -93.191 17.2549 17.768 261 33.107 -92.937 37.516 39.200
262 33.125 -93.188 15.5521 16.24 262 32.998 -92.785 0.836 1.750
263 33.125 -93.188 15.5521 16.24 263 32.967 -92.767 0.836 1.748
264 33.208 -93.188 16.4514 16.651 264 32.965 -92.787 0.836 1.748
265 33.208 -93.188 16.4514 16.651 265 32.999 -92.767 1.205 1.914
266 33.238 -93.187 16.4514 16.656 266 33 -92.792 1.205 1.914
267 33.238 -93.187 16.4514 16.656 267 33.01 -92.82 1.096 1.901
268 33.101 -93.187 14.9213 15.239 268 33.022 -92.77 1.205 1.913
269 33.101 -93.187 14.9213 15.239 269 33.037 -92.795 1.205 1.914
270 33.188 -93.142 16.451 16.635 270 33.043 -92.823 1.096 1.901
271 33.188 -93.142 16.451 16.635 271 33.072 -92.81 1.578 2.166
272 33.167 -93.188 15.5525 16.226 272 33.077 -92.823 1.545 2.125
273 33.167 -93.188 15.5525 16.226 273 33.004 -92.812 1.096 1.898
274 33.188 -93.167 16.451 16.635 274 33.004 -92.812 1.096 1.898
275 33.188 -93.167 16.451 16.635 275 33.042 -92.813 1.096 1.901
276 33.188 -93.208 17.2536 17.761 276 33.042 -92.813 1.096 1.901
277 33.188 -93.208 17.2536 17.761 277 33.062 -92.811 1.205 1.917
278 33.188 -93.229 17.2536 17.761 278 33.062 -92.811 1.205 1.917
279 33.188 -93.229 17.2536 17.761 279 33.063 -92.827 1.545 2.123
280 33.188 -93.188 16.451 16.635 280 33.063 -92.827 1.545 2.123
281 33.188 -93.188 16.451 16.635 281 33.074 -92.813 1.545 2.127
282 33.188 -93.188 16.451 16.635 282 33.074 -92.813 1.545 2.127
283 33.188 -93.188 16.451 16.635 283 33.063 -92.813 1.545 2.123
284 33.274 -93.168 16.4818 17.353 284 33.063 -92.813 1.545 2.123
285 33.139 -93.298 19.8251 21.109 285 33.063 -92.813 1.545 2.123
286 33.1 -93.303 16.2369 16.586 286 33.063 -92.813 1.545 2.123
154
Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
287 33.097 -93.334 16.6941 16.906 287 32.937 -92.793 29.709 31.320
288 33.099 -93.357 16.6941 16.906 288 32.895 -92.769 29.037 30.112
289 33.126 -93.257 16.9676 17.144 289 32.89 -92.79 29.036 30.118
290 33.126 -93.292 16.9676 17.144 290 32.893 -92.825 28.878 30.020
291 33.125 -93.333 16.3005 16.658 291 32.929 -92.725 28.947 30.573
292 33.128 -93.36 16.696 16.903 292 32.919 -92.751 29.037 30.895
293 33.168 -93.256 16.9685 17.162 293 32.917 -92.792 29.037 30.895
294 33.167 -93.292 16.9685 17.162 294 32.918 -92.833 28.878 30.021
295 33.153 -93.324 16.3005 16.663 295 32.924 -92.873 28.878 30.021
296 33.21 -93.223 19.8269 21.123 296 32.927 -92.9 30.282 31.968
297 33.202 -93.247 19.8264 21.146 297 32.958 -92.725 30.192 32.223
298 33.19 -93.285 18.9023 19.824 298 32.957 -92.748 30.192 32.223
299 33.125 -93.313 16.9668 17.144 299 32.951 -92.797 29.494 30.888
300 33.125 -93.313 16.9668 17.144 300 32.957 -92.833 29.710 31.328
301 33.188 -93.29 18.9023 19.824 301 32.946 -92.868 29.709 31.320
302 33.188 -93.29 18.9023 19.824 302 32.939 -92.898 30.543 32.044
303 33.1 -93.312 16.2369 16.586 303 32.98 -92.726 30.191 32.224
304 33.1 -93.312 16.2369 16.586 304 32.989 -92.751 30.189 32.198
305 33.187 -93.25 18.9023 19.824 305 32.981 -92.811 29.495 30.907
306 33.187 -93.25 18.9023 19.824 306 32.981 -92.823 29.711 31.330
307 33.164 -93.312 16.9665 17.126 307 32.895 -92.813 28.878 30.037
308 33.164 -93.312 16.9665 17.126 308 32.895 -92.813 28.878 30.037
309 33.242 -93.519 20.696 21.332 309 32.938 -92.725 30.188 32.219
310 33.135 -93.429 20.8066 21.325 310 32.938 -92.725 30.188 32.219
311 33.133 -93.45 21.017 21.374 311 32.938 -92.75 29.494 30.888
312 33.163 -93.429 20.8068 21.261 312 32.938 -92.75 29.494 30.888
313 33.168 -93.455 21.0158 21.386 313 32.917 -92.813 28.878 30.021
314 33.204 -93.464 20.881 21.469 314 32.917 -92.813 28.878 30.021
315 33.213 -93.495 20.8815 21.469 315 32.938 -92.792 29.494 30.888
316 33.231 -93.476 20.8815 21.483 316 32.938 -92.792 29.494 30.888
317 33.247 -93.503 21.7211 22.716 317 32.938 -92.833 29.709 31.320
318 33.133 -93.438 20.8066 21.325 318 32.958 -92.813 29.710 31.328
319 33.133 -93.438 20.8066 21.325 319 32.958 -92.813 29.710 31.328
320 33.165 -93.438 20.8068 21.261 320 32.982 -92.813 29.711 31.330
321 33.165 -93.438 20.8068 21.261 321 32.982 -92.813 29.711 31.330
322 33.187 -93.462 20.8794 21.466 322 32.938 -92.833 29.709 31.320
323 33.187 -93.462 20.8794 21.466 323 32.938 -92.875 30.543 32.044
324 33.108 -93.481 2.43713 2.468 324 32.938 -92.875 30.543 32.044
325 33.003 -93.424 2.15442 1.9158 325 32.937 -92.899 30.282 31.971
326 33.004 -93.457 2.19449 1.9833 326 32.937 -92.899 30.282 31.971
327 33.043 -93.419 2.15533 1.915 327 32.938 -92.813 29.709 31.320
155
Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
328 33.035 -93.453 2.19491 1.984 328 32.938 -92.813 29.709 31.320
329 33.083 -93.394 2.25256 2.2233 329 32.938 -92.813 29.709 31.320
330 33.082 -93.418 2.25256 2.2233 330 32.938 -92.813 29.709 31.320
331 33.086 -93.454 2.43701 2.4678 331 33.13 -92.812 38.268 41.051
332 33.114 -93.424 2.25286 2.0531 332 33.094 -92.755 35.232 37.483
333 33.12 -93.463 2.43705 2.4669 333 33.093 -92.794 35.232 37.483
334 33.112 -93.437 2.25286 2.0531 334 33.098 -92.819 35.157 37.614
335 33.112 -93.437 2.25286 2.0531 335 33.113 -92.766 35.233 37.480
336 33.002 -93.438 2.15442 1.9158 336 33.124 -92.793 35.234 37.483
337 33.002 -93.438 2.15442 1.9158 337 33.128 -92.831 38.268 41.051
338 33.042 -93.438 2.15533 1.915 338 33.136 -92.857 38.270 41.054
339 33.042 -93.438 2.15533 1.915 339 33.155 -92.803 38.478 41.016
340 33.063 -93.418 2.25238 2.2228 340 33.162 -92.835 38.269 41.054
341 33.063 -93.418 2.25238 2.2228 341 33.176 -92.858 38.272 41.052
342 33.063 -93.447 2.43667 2.4662 342 33.188 -92.858 39.407 42.388
343 33.063 -93.447 2.43667 2.4662 343 33.158 -92.812 38.269 41.054
344 33.083 -93.438 2.25256 2.2233 344 33.158 -92.812 38.269 41.054
345 33.083 -93.438 2.25256 2.2233 345 33.187 -92.854 38.271 41.038
346 33.063 -93.438 2.25238 2.2228 346 33.187 -92.854 38.271 41.038
347 33.063 -93.438 2.25238 2.2228 347 33.187 -92.858 39.407 42.388
348 33.063 -93.438 2.25238 2.2228 348 33.187 -92.858 39.407 42.388
349 33.063 -93.438 2.25238 2.2228 349 33.095 -92.812 35.156 37.616
350 33.082 -93.252 1.28204 1.5018 350 33.095 -92.812 35.156 37.616
351 33.055 -93.215 1.26943 1.4399 351 33.125 -92.813 38.269 41.055
352 33.05 -93.251 1.14115 1.4305 352 33.125 -92.813 38.269 41.055
353 33.048 -93.292 1.14115 1.4305 353 33.208 -92.763 45.668 48.138
354 33.054 -93.321 1.20051 1.6964 354 33.097 -92.726 41.947 43.745
355 33.081 -93.18 1.31685 1.575 355 33.097 -92.74 41.947 43.745
356 33.082 -93.209 1.28204 1.5018 356 33.133 -92.72 44.824 47.009
357 33.083 -93.25 1.28204 1.5018 357 33.126 -92.748 46.431 48.580
358 33.082 -93.291 1.19211 1.517 358 33.141 -92.776 46.432 48.601
359 33.077 -93.315 1.24537 1.5725 359 33.166 -92.716 44.825 47.030
360 33.107 -93.226 1.28173 1.4994 360 33.167 -92.75 46.432 48.606
361 33.107 -93.247 1.28173 1.4994 361 33.17 -92.789 46.432 48.606
362 33.107 -93.277 1.19251 1.5233 362 33.18 -92.827 46.210 48.534
363 33.063 -93.211 1.28193 1.5006 363 33.202 -92.75 47.877 50.219
364 33.063 -93.211 1.28193 1.5006 364 33.208 -92.792 47.878 50.224
365 33.063 -93.25 1.28193 1.5006 365 33.208 -92.833 47.426 49.927
366 33.063 -93.25 1.28193 1.5006 366 33.207 -92.861 47.426 49.927
367 33.051 -93.312 1.14115 1.4305 367 33.188 -92.75 47.877 50.224
368 33.051 -93.312 1.14115 1.4305 368 33.188 -92.75 47.877 50.224
156
Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
369 33.063 -93.292 1.19214 1.516 369 33.179 -92.813 46.210 48.534
370 33.063 -93.292 1.19214 1.516 370 33.179 -92.813 46.210 48.534
371 33.062 -93.317 1.20046 1.6957 371 33.188 -92.792 47.877 50.224
372 33.062 -93.317 1.20046 1.6957 372 33.188 -92.792 47.877 50.224
373 33.081 -93.188 1.31685 1.575 373 33.188 -92.833 47.425 49.935
374 33.081 -93.188 1.31685 1.575 374 33.188 -92.833 47.425 49.935
375 33.08 -93.313 1.19211 1.517 375 33.208 -92.813 47.426 49.927
376 33.08 -93.313 1.19211 1.517 376 33.208 -92.813 47.426 49.927
377 33.063 -93.313 1.19214 1.516 377 33.188 -92.813 47.425 49.935
378 33.063 -93.313 1.19214 1.516 378 33.188 -92.813 47.425 49.935
379 33.063 -93.313 1.19214 1.516 379 33.188 -92.813 47.425 49.935
380 33.063 -93.313 1.19214 1.516 380 33.188 -92.813 47.425 49.935
381 33.019 -93.199 0.63973 0.0533 381 33.1 -92.694 30.324 32.030
382 32.978 -93.146 0.73536 0.0956 382 33.055 -92.679 29.608 30.868
383 32.978 -93.147 0.73536 0.0956 383 33.044 -92.71 30.323 32.020
384 32.978 -93.213 0.59339 0.142 384 33.049 -92.746 30.322 32.025
385 33.005 -93.134 0.63972 0.0524 385 33.055 -92.784 31.231 32.843
386 33.005 -93.165 0.63972 0.0524 386 33.083 -92.67 31.535 32.946
387 33.002 -93.21 0.61659 0.0004 387 33.083 -92.708 33.356 34.679
388 33.002 -93.249 0.61659 0.0004 388 33.076 -92.751 34.389 36.090
389 33.013 -93.281 0.54961 0.0225 389 33.074 -92.787 34.386 36.074
390 33.042 -93.134 0.64001 0.0578 390 33.12 -92.705 33.357 34.692
391 33.042 -93.167 0.64001 0.0578 391 33.053 -92.688 30.322 32.025
392 33.037 -93.206 0.61677 0.0143 392 33.053 -92.688 30.322 32.025
393 33.03 -93.248 0.61711 0.0076 393 33.063 -92.675 31.535 32.954
394 33.028 -93.284 0.55004 0.024 394 33.063 -92.675 31.535 32.954
395 33.068 -93.139 0.65615 0.18 395 33.063 -92.708 33.355 34.676
396 33.073 -93.162 0.65615 0.18 396 33.063 -92.708 33.355 34.676
397 33.063 -93.191 0.63244 0.0244 397 33.063 -92.75 34.385 36.083
398 33.007 -93.187 0.63972 0.0524 398 33.063 -92.75 34.385 36.083
399 33.007 -93.187 0.63972 0.0524 399 33.063 -92.79 34.385 36.083
400 33.063 -93.137 0.65644 0.1797 400 33.063 -92.79 34.385 36.083
401 33.063 -93.137 0.65644 0.1797 401 33.083 -92.688 33.356 34.679
402 33.042 -93.188 0.64001 0.0578 402 33.083 -92.688 33.356 34.679
403 33.042 -93.188 0.64001 0.0578 403 33.063 -92.688 33.355 34.676
404 33.063 -93.167 0.65644 0.1797 404 33.063 -92.688 33.355 34.676
405 33.063 -93.167 0.65644 0.1797 405 33.063 -92.688 33.355 34.676
406 33.062 -93.191 0.61726 0.0258 406 33.063 -92.688 33.355 34.676
407 33.062 -93.191 0.61726 0.0258 407 33.027 -92.646 0.613 1.237
408 33.063 -93.187 0.65644 0.1797 408 32.92 -92.632 0.411 0.706
409 33.063 -93.187 0.65644 0.1797 409 32.927 -92.663 0.411 0.707
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410 33.063 -93.188 0.65644 0.1797 410 32.934 -92.691 0.394 0.954
411 33.063 -93.188 0.65644 0.1797 411 32.959 -92.632 0.433 0.842
412 33.063 -93.188 0.65644 0.1797 412 32.958 -92.667 0.433 0.842
413 33.063 -93.188 0.65644 0.1797 413 32.961 -92.703 0.433 1.052
414 32.996 -93.332 0.12927 1.7368 414 33.001 -92.631 0.498 1.100
415 32.972 -93.298 0.12765 1.6544 415 33 -92.667 0.498 1.100
416 32.971 -93.336 0.11838 1.6112 416 33 -92.708 0.505 1.186
417 32.964 -93.367 0.11838 1.6108 417 33.007 -92.744 0.505 1.186
418 32.989 -93.269 0.12766 1.6571 418 33.039 -92.665 0.498 1.107
419 32.997 -93.294 0.12766 1.6574 419 33.027 -92.7 0.505 1.190
420 33 -93.333 0.12927 1.7368 420 33.032 -92.755 0.613 1.237
421 33.001 -93.367 0.12927 1.7368 421 33.037 -92.773 0.614 1.237
422 33.026 -93.304 0.12978 1.5006 422 33.066 -92.652 0.604 1.318
423 33.034 -93.332 0.1293 1.7419 423 32.937 -92.636 0.433 0.838
424 33.024 -93.362 0.12927 1.7408 424 32.937 -92.636 0.433 0.838
425 32.971 -93.312 0.12765 1.6544 425 32.932 -92.688 0.394 0.954
426 32.971 -93.312 0.12765 1.6544 426 32.932 -92.688 0.394 0.954
427 33 -93.313 0.12973 1.4767 427 32.938 -92.667 0.433 0.838
428 33 -93.313 0.12973 1.4767 428 32.938 -92.667 0.433 0.838
429 33.03 -93.313 0.12978 1.5006 429 32.938 -92.692 0.394 0.953
430 33.03 -93.313 0.12978 1.5006 430 32.938 -92.692 0.394 0.953
431 33.01 -93.421 19.761 20.169 431 32.958 -92.688 0.433 1.052
432 32.966 -93.388 21.4899 22.873 432 32.958 -92.688 0.433 1.052
433 32.969 -93.416 21.4899 22.873 433 33 -92.688 0.505 1.186
434 32.999 -93.387 21.0985 21.996 434 33 -92.688 0.505 1.186
435 32.997 -93.409 21.0985 21.996 435 33.032 -92.687 0.505 1.190
436 32.98 -93.44 21.1636 22.036 436 33.032 -92.687 0.505 1.190
437 33.053 -93.343 20.4066 20.986 437 33.062 -92.655 0.604 1.316
438 33.042 -93.375 21.0983 22.065 438 33.062 -92.655 0.604 1.316
439 33.034 -93.401 21.0976 22.003 439 32.938 -92.688 0.433 1.050
440 33.077 -93.335 20.2458 20.834 440 32.938 -92.688 0.433 1.050
441 33.083 -93.375 21.5257 22.129 441 32.938 -92.688 0.433 1.050
442 33.095 -93.401 21.5253 22.136 442 32.938 -92.688 0.433 1.050
443 33.145 -93.351 19.7636 20.191 443 32.882 -92.711 0.852 1.831
444 33.124 -93.379 19.7634 20.194 444 32.851 -92.685 0.913 1.672
445 33.127 -93.406 19.8033 20.196 445 32.848 -92.707 0.835 1.840
446 33.162 -93.336 19.7647 20.181 446 32.85 -92.739 0.835 1.840
447 33.16 -93.374 19.7647 20.181 447 32.89 -92.644 0.907 1.627
448 33.168 -93.411 19.8041 20.215 448 32.881 -92.668 0.907 1.625
449 33.186 -93.441 20.0357 20.428 449 32.875 -92.708 0.852 1.831
450 33.191 -93.425 19.8145 20.29 450 32.875 -92.75 0.852 1.831
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451 33.192 -93.441 19.7783 20.324 451 32.878 -92.778 0.812 2.037
452 32.981 -93.437 21.4901 22.876 452 32.902 -92.64 0.907 1.627
453 32.981 -93.437 21.4901 22.876 453 32.908 -92.67 0.906 1.626
454 33.063 -93.338 20.2449 20.835 454 32.915 -92.707 0.852 1.850
455 33.063 -93.338 20.2449 20.835 455 32.9 -92.74 0.852 1.848
456 33.063 -93.375 20.2449 20.835 456 32.944 -92.713 0.979 1.856
457 33.063 -93.375 20.2449 20.835 457 32.851 -92.687 0.913 1.672
458 33.062 -93.397 21.0981 22.068 458 32.851 -92.687 0.913 1.672
459 33.062 -93.397 21.0981 22.068 459 32.875 -92.688 0.852 1.831
460 33.174 -93.313 19.7639 20.185 460 32.875 -92.688 0.852 1.831
461 33.174 -93.313 19.7639 20.185 461 32.912 -92.687 0.852 1.850
462 33.186 -93.437 19.8048 20.242 462 32.912 -92.687 0.852 1.850
463 33.186 -93.437 19.8048 20.242 463 32.938 -92.708 0.979 1.856
464 33.187 -93.42 19.8048 20.242 464 32.938 -92.708 0.979 1.856
465 33.187 -93.42 19.8048 20.242 465 33.005 -92.606 1.596 0.000
466 33.188 -93.442 19.7783 20.324 466 32.889 -92.581 1.527 0.000
467 33.188 -93.442 19.7783 20.324 467 32.92 -92.561 1.573 0.000
468 33.193 -93.438 19.7783 20.324 468 32.917 -92.584 1.527 0.000
469 33.193 -93.438 19.7783 20.324 469 32.929 -92.612 1.527 0.000
470 33.188 -93.438 19.8145 20.29 470 32.958 -92.585 1.576 0.000
471 33.188 -93.438 19.8145 20.29 471 32.958 -92.612 1.576 0.000
472 33.188 -93.438 19.8145 20.29 472 32.996 -92.59 1.576 0.000
473 33.188 -93.438 19.8145 20.29 473 32.998 -92.611 1.596 0.000
474 32.959 -93.245 0.14003 1.6557 474 32.918 -92.563 1.527 0.000
475 32.931 -93.186 0.16052 1.6618 475 32.918 -92.563 1.527 0.000
476 32.926 -93.211 0.15118 1.7151 476 32.938 -92.587 1.576 0.000
477 32.922 -93.251 0.1375 1.7245 477 32.938 -92.587 1.576 0.000
478 32.925 -93.292 0.1375 1.7245 478 32.938 -92.615 1.576 0.000
479 32.93 -93.332 0.12631 1.6131 479 32.938 -92.615 1.576 0.000
480 32.922 -93.368 0.11705 1.7388 480 32.93 -92.53 0.693 0.000
481 32.966 -93.174 0.15807 1.6462 481 32.848 -92.54 0.670 0.000
482 32.958 -93.208 0.14003 1.6557 482 32.886 -92.515 0.692 0.000
483 32.958 -93.25 0.14003 1.6557 483 32.876 -92.541 0.692 0.000
484 32.954 -93.29 0.12966 1.6806 484 32.889 -92.564 0.658 0.000
485 32.952 -93.332 0.12055 1.6413 485 32.917 -92.542 0.692 0.000
486 32.944 -93.359 0.12055 1.6382 486 32.926 -92.567 0.657 0.000
487 32.986 -93.171 0.15807 1.6496 487 32.948 -92.564 0.715 0.000
488 32.985 -93.198 0.14006 1.6588 488 32.887 -92.562 0.658 0.000
489 32.981 -93.248 0.14006 1.6588 489 32.887 -92.562 0.658 0.000
490 32.979 -93.272 0.12966 1.6823 490 32.916 -92.562 0.657 0.000
491 32.938 -93.361 0.12055 1.6382 491 32.916 -92.562 0.657 0.000
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492 32.938 -93.361 0.12055 1.6382 492 32.937 -92.567 0.658 -0.195
493 32.958 -93.188 0.15804 1.644 493 32.937 -92.567 0.658 -0.195
494 32.958 -93.188 0.15804 1.644 494 32.938 -92.563 0.715 -0.411
495 32.951 -93.313 0.12055 1.6413 495 32.938 -92.563 0.715 -0.411
496 32.951 -93.313 0.12055 1.6413 496 32.938 -92.563 0.715 -0.411
497 32.986 -93.188 0.15807 1.6496 497 32.891 -92.514 30.192 32.329
498 32.986 -93.188 0.15807 1.6496 498 32.805 -92.511 30.348 31.753
499 32.929 -93.188 0.15118 1.7151 499 32.806 -92.54 30.350 31.733
500 32.929 -93.188 0.15118 1.7151 500 32.801 -92.579 29.011 30.766
501 32.938 -93.184 0.15807 1.6458 501 32.833 -92.509 29.478 30.743
502 32.938 -93.184 0.15807 1.6458 502 32.831 -92.542 29.478 30.743
503 32.938 -93.208 0.14004 1.6535 503 32.833 -92.583 29.745 31.021
504 32.938 -93.208 0.14004 1.6535 504 32.836 -92.625 29.760 31.194
505 32.938 -93.25 0.14004 1.6535 505 32.842 -92.66 29.760 31.194
506 32.938 -93.25 0.14004 1.6535 506 32.884 -92.474 30.191 32.328
507 32.926 -93.312 0.13751 1.7253 507 32.874 -92.498 30.192 32.329
508 32.926 -93.312 0.13751 1.7253 508 32.86 -92.556 29.480 30.750
509 32.938 -93.292 0.12966 1.6778 509 32.87 -92.585 29.745 31.041
510 32.938 -93.292 0.12966 1.6778 510 32.875 -92.625 30.384 31.883
511 32.938 -93.333 0.12055 1.6382 511 32.861 -92.662 29.759 31.192
512 32.938 -93.333 0.12055 1.6382 512 32.905 -92.601 30.384 31.889
513 32.938 -93.313 0.12966 1.6778 513 32.906 -92.615 30.384 31.889
514 32.938 -93.313 0.12966 1.6778 514 32.813 -92.508 29.480 30.745
515 32.938 -93.188 0.15807 1.6458 515 32.813 -92.508 29.480 30.745
516 32.938 -93.188 0.15807 1.6458 516 32.802 -92.563 29.011 30.766
517 32.938 -93.188 0.15807 1.6458 517 32.802 -92.563 29.011 30.766
518 32.938 -93.188 0.15807 1.6458 518 32.813 -92.542 29.480 30.745
519 32.938 -93.313 0.12966 1.6778 519 32.813 -92.542 29.480 30.745
520 32.938 -93.313 0.12966 1.6778 520 32.813 -92.579 29.743 31.003
521 32.92 -93.44 0.13165 1.507 521 32.813 -92.579 29.743 31.003
522 32.848 -93.342 0.09589 1.5105 522 32.833 -92.563 29.745 31.021
523 32.846 -93.372 0.09589 1.5105 523 32.833 -92.563 29.745 31.021
524 32.851 -93.4 0.11863 1.5721 524 32.867 -92.563 29.745 31.041
525 32.872 -93.341 0.13164 1.5027 525 32.867 -92.563 29.745 31.041
526 32.875 -93.375 0.13164 1.5113 526 32.813 -92.563 29.743 31.003
527 32.879 -93.414 0.1215 1.611 527 32.813 -92.563 29.743 31.003
528 32.911 -93.311 0.14408 1.6516 528 32.813 -92.563 29.743 31.003
529 32.911 -93.336 0.13164 1.5102 529 32.813 -92.563 29.743 31.003
530 32.915 -93.377 0.13164 1.5102 530 32.838 -93.008 1.986 2.450
531 32.917 -93.417 0.12152 1.6156 531 32.8 -92.975 1.870 2.459
532 32.945 -93.378 0.12033 1.6493 532 32.798 -92.996 1.870 2.459
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533 32.949 -93.418 0.12033 1.6493 533 32.808 -93.027 2.165 2.511
534 32.938 -93.417 0.12033 1.6472 534 32.829 -92.974 1.985 2.447
535 32.938 -93.417 0.12033 1.6472 535 32.833 -93 2.020 2.439
536 32.913 -93.313 0.13164 1.5102 536 32.836 -93.039 2.020 2.440
537 32.913 -93.313 0.13164 1.5102 537 32.847 -93.065 1.892 2.423
538 32.938 -93.382 0.12033 1.6472 538 32.854 -92.979 1.986 2.435
539 32.938 -93.382 0.12033 1.6472 539 32.862 -93.005 2.020 2.438
540 32.887 -93.19 0.30878 1.8576 540 32.871 -93.043 2.020 2.442
541 32.848 -93.177 0.30417 2.2155 541 32.873 -93.072 1.892 2.415
542 32.843 -93.209 0.24577 2.0663 542 32.812 -92.974 1.988 2.450
543 32.841 -93.237 0.24577 2.0663 543 32.812 -92.974 1.988 2.450
544 32.881 -93.138 0.27932 1.8311 544 32.813 -93 2.020 2.437
545 32.875 -93.167 0.27932 1.8311 545 32.813 -93 2.020 2.437
546 32.875 -93.208 0.25179 1.8551 546 32.812 -93.029 2.020 2.437
547 32.877 -93.244 0.25179 1.8551 547 32.812 -93.029 2.020 2.437
548 32.92 -93.132 0.28 1.8354 548 32.845 -93.062 2.020 2.440
549 32.916 -93.166 0.28 1.8354 549 32.845 -93.062 2.020 2.440
550 32.907 -93.206 0.2519 1.856 550 32.871 -93.062 2.020 2.442
551 32.903 -93.24 0.25182 1.8559 551 32.871 -93.062 2.020 2.442
552 32.948 -93.134 0.30882 1.8631 552 32.778 -93.081 0.596 1.395
553 32.953 -93.161 0.30882 1.8631 553 32.764 -92.979 0.675 1.921
554 32.846 -93.188 0.30417 2.2155 554 32.765 -93 0.812 1.945
555 32.846 -93.188 0.30417 2.2155 555 32.767 -93.046 0.812 1.945
556 32.875 -93.188 0.27932 1.8311 556 32.781 -93.007 0.812 1.948
557 32.875 -93.188 0.27932 1.8311 557 32.791 -93.043 0.812 1.948
558 32.937 -93.129 0.309 1.8646 558 32.792 -93.083 0.753 1.891
559 32.937 -93.129 0.309 1.8646 559 32.8 -93.108 0.753 1.891
560 32.909 -93.187 0.27938 1.8321 560 32.821 -93.054 0.744 1.925
561 32.909 -93.187 0.27938 1.8321 561 32.833 -93.084 0.690 1.892
562 32.937 -93.164 0.309 1.8646 562 32.837 -93.116 0.690 1.877
563 32.937 -93.164 0.309 1.8646 563 32.874 -93.091 0.596 1.433
564 32.872 -93.284 0.20615 1.6566 564 32.873 -93.118 0.596 1.433
565 32.837 -93.258 0.19696 1.6627 565 32.906 -93.095 0.596 1.431
566 32.838 -93.293 0.19696 1.6627 566 32.91 -93.114 0.596 1.431
567 32.839 -93.324 0.16031 1.5743 567 32.792 -93.063 0.812 1.948
568 32.871 -93.263 0.20615 1.6566 568 32.792 -93.063 0.812 1.948
569 32.875 -93.292 0.20615 1.6593 569 32.813 -93.05 0.743 1.919
570 32.878 -93.322 0.20385 1.5692 570 32.813 -93.05 0.743 1.919
571 32.903 -93.265 0.20615 1.6631 571 32.813 -93.083 0.690 1.886
572 32.904 -93.292 0.20615 1.6631 572 32.813 -93.083 0.690 1.886
573 32.9 -93.319 0.20385 1.5719 573 32.813 -93.11 0.690 1.886
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574 32.836 -93.312 0.19696 1.6627 574 32.813 -93.11 0.690 1.886
575 32.836 -93.312 0.19696 1.6627 575 32.824 -93.063 0.690 1.881
576 32.875 -93.313 0.20615 1.6593 576 32.824 -93.063 0.690 1.881
577 32.875 -93.313 0.20615 1.6593 577 32.813 -93.063 0.743 1.919
578 32.903 -93.312 0.20615 1.6631 578 32.813 -93.063 0.743 1.919
579 32.903 -93.312 0.20615 1.6631 579 32.813 -93.063 0.743 1.919
580 32.807 -93.394 25.139 26.395 580 32.813 -93.063 0.743 1.919
581 32.765 -93.349 23.7469 24.953 581 32.734 -93.026 0.750 1.761
582 32.76 -93.373 23.7471 24.988 582 32.685 -92.976 0.682 1.357
583 32.769 -93.397 23.8931 25.008 583 32.72 -92.92 0.620 1.533
584 32.812 -93.311 24.0549 25.337 584 32.712 -92.961 0.669 1.790
585 32.794 -93.341 23.7495 24.95 585 32.71 -92.999 0.669 1.790
586 32.792 -93.375 23.7495 24.95 586 32.715 -93.036 0.750 1.763
587 32.796 -93.413 23.8939 25.007 587 32.75 -92.921 0.669 1.817
588 32.815 -93.31 23.5442 24.898 588 32.75 -92.958 0.802 1.977
589 32.824 -93.337 24.0839 25.156 589 32.745 -93 0.802 1.970
590 32.827 -93.377 25.1393 26.396 590 32.747 -93.041 0.750 1.782
591 32.83 -93.415 25.1393 26.396 591 32.79 -92.926 0.669 1.821
592 32.858 -93.407 25.1388 26.404 592 32.79 -92.956 0.802 1.983
593 32.812 -93.312 24.0549 25.337 593 32.775 -92.98 0.802 1.984
594 32.812 -93.312 24.0549 25.337 594 32.814 -92.927 0.761 1.995
595 32.813 -93.31 23.5442 24.898 595 32.821 -92.956 0.868 2.037
596 32.813 -93.31 23.5442 24.898 596 32.723 -92.938 0.669 1.799
597 32.813 -93.333 24.0846 25.157 597 32.723 -92.938 0.669 1.799
598 32.813 -93.333 24.0846 25.157 598 32.75 -92.938 0.802 1.977
599 32.813 -93.375 24.0846 25.157 599 32.75 -92.938 0.802 1.977
600 32.813 -93.375 24.0846 25.157 600 32.792 -92.938 0.802 1.983
601 32.813 -93.413 25.139 26.395 601 32.792 -92.938 0.802 1.983
602 32.813 -93.413 25.139 26.395 602 32.812 -92.93 0.669 1.822
603 32.816 -93.313 24.0839 25.156 603 32.812 -92.93 0.669 1.822
604 32.816 -93.313 24.0839 25.156 604 32.813 -92.953 0.868 2.031
605 32.813 -93.313 23.5442 24.898 605 32.813 -92.953 0.868 2.031
606 32.813 -93.313 23.5442 24.898 606 32.688 -92.975 0.669 1.795
607 32.813 -93.313 23.5442 24.898 607 32.688 -92.975 0.669 1.795
608 32.813 -93.313 23.5442 24.898 608 32.812 -92.938 0.868 2.031
609 32.765 -93.108 0.28443 1.9842 609 32.812 -92.938 0.868 2.031
610 32.754 -93.126 0.37345 2.179 610 32.812 -92.938 0.868 2.031
611 32.757 -93.161 0.29814 2.114 611 32.812 -92.938 0.868 2.031
612 32.798 -93.103 0.37332 2.1998 612 32.95 -93.077 11.598 11.400
613 32.791 -93.127 0.29805 2.1102 613 32.892 -93.045 11.303 11.395
614 32.793 -93.165 0.29805 2.1102 614 32.892 -93.07 10.748 10.317
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615 32.807 -93.194 0.2629 1.9498 615 32.924 -93.01 11.304 11.398
616 32.83 -93.134 0.28443 1.9878 616 32.917 -93.042 11.304 11.398
617 32.831 -93.165 0.28443 1.9878 617 32.92 -93.08 10.747 10.335
618 32.823 -93.198 0.23176 1.7568 618 32.93 -93.107 10.748 10.333
619 32.858 -93.14 0.28469 1.9915 619 32.949 -93.01 10.846 10.487
620 32.856 -93.151 0.28469 1.9915 620 32.956 -93.043 10.846 10.494
621 32.813 -93.131 0.28446 1.9905 621 32.958 -93.083 11.598 11.405
622 32.813 -93.131 0.28446 1.9905 622 32.963 -93.121 11.598 11.405
623 32.805 -93.187 0.2981 2.1146 623 32.973 -93.147 10.845 10.392
624 32.805 -93.187 0.2981 2.1146 624 32.983 -93.059 10.846 10.494
625 32.813 -93.167 0.28446 1.9905 625 32.993 -93.086 11.599 11.403
626 32.813 -93.167 0.28446 1.9905 626 32.991 -93.118 11.599 11.403
627 32.813 -93.198 0.2317 1.7602 627 32.892 -93.063 11.303 11.395
628 32.813 -93.198 0.2317 1.7602 628 32.892 -93.063 11.303 11.395
629 32.826 -93.187 0.28443 1.9878 629 32.958 -93.063 10.846 10.494
630 32.826 -93.187 0.28443 1.9878 630 32.958 -93.063 10.846 10.494
631 32.813 -93.188 0.28446 1.9905 631 32.983 -93.063 10.846 10.494
632 32.813 -93.188 0.28446 1.9905 632 32.983 -93.063 10.846 10.494
633 32.813 -93.188 0.28446 1.9905 633 32.938 -93.009 10.846 10.484
634 32.813 -93.188 0.28446 1.9905 634 32.938 -93.009 10.846 10.484
635 32.736 -93.234 0.40034 2.0156 635 32.917 -93.063 11.304 11.398
636 32.72 -93.251 0.40024 2.0022 636 32.917 -93.063 11.304 11.398
637 32.717 -93.291 0.36446 1.858 637 32.938 -93.042 10.846 10.484
638 32.721 -93.323 0.31504 1.9126 638 32.938 -93.042 10.846 10.484
639 32.765 -93.181 0.40219 2.208 639 32.938 -93.083 11.597 11.399
640 32.752 -93.211 0.34921 2.0947 640 32.938 -93.083 11.597 11.399
641 32.75 -93.25 0.34921 2.0947 641 32.938 -93.109 11.597 11.399
642 32.75 -93.292 0.32231 1.8725 642 32.938 -93.109 11.597 11.399
643 32.752 -93.325 0.25058 1.7393 643 32.938 -93.063 10.846 10.484
644 32.781 -93.184 0.40204 2.2019 644 32.938 -93.063 10.846 10.484
645 32.79 -93.21 0.3492 2.0988 645 32.938 -93.063 10.846 10.484
646 32.792 -93.25 0.3492 2.0988 646 32.938 -93.063 10.846 10.484
647 32.792 -93.292 0.32244 1.8772 647 32.84 -92.894 0.456 1.434
648 32.787 -93.322 0.25092 1.738 648 32.805 -92.848 0.394 1.019
649 32.821 -93.219 0.30723 1.8785 649 32.805 -92.872 0.394 1.019
650 32.819 -93.247 0.30723 1.8785 650 32.81 -92.907 0.399 1.303
651 32.819 -93.286 0.2696 1.8276 651 32.843 -92.812 0.318 1.079
652 32.719 -93.312 0.36446 1.858 652 32.832 -92.836 0.337 1.451
653 32.719 -93.312 0.36446 1.858 653 32.833 -92.875 0.456 1.367
654 32.762 -93.188 0.40235 2.2037 654 32.833 -92.917 0.456 1.367
655 32.762 -93.188 0.40235 2.2037 655 32.84 -92.954 0.523 1.391
163
Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
656 32.75 -93.313 0.32231 1.8725 656 32.856 -92.885 0.456 1.583
657 32.75 -93.313 0.32231 1.8725 657 32.86 -92.917 0.456 1.583
658 32.785 -93.188 0.40204 2.2019 658 32.856 -92.945 0.522 1.534
659 32.785 -93.188 0.40204 2.2019 659 32.813 -92.846 0.337 1.542
660 32.812 -93.218 0.30769 1.881 660 32.813 -92.846 0.337 1.542
661 32.812 -93.218 0.30769 1.881 661 32.813 -92.875 0.456 1.461
662 32.813 -93.25 0.30769 1.881 662 32.813 -92.875 0.456 1.461
663 32.813 -93.25 0.30769 1.881 663 32.813 -92.913 0.456 1.461
664 32.791 -93.313 0.32244 1.8772 664 32.813 -92.913 0.456 1.461
665 32.791 -93.313 0.32244 1.8772 665 32.842 -92.813 0.336 1.442
666 32.812 -93.29 0.2696 1.8296 666 32.842 -92.813 0.336 1.442
667 32.812 -93.29 0.2696 1.8296 667 32.833 -92.938 0.523 1.473
668 32.675 -93.279 1.23735 2.5574 668 32.833 -92.938 0.523 1.473
669 32.644 -93.308 1.23725 2.5552 669 32.859 -92.937 0.522 1.534
670 32.646 -93.313 1.09119 2.534 670 32.859 -92.937 0.522 1.534
671 32.675 -93.261 1.23735 2.5574 671 32.813 -92.937 0.456 1.461
672 32.668 -93.293 1.23735 2.5574 672 32.813 -92.937 0.456 1.461
673 32.672 -93.329 1.09174 2.537 673 32.813 -92.937 0.456 1.461
674 32.699 -93.256 0.96949 2.3733 674 32.813 -92.937 0.456 1.461
675 32.697 -93.292 0.96949 2.3733 675 32.888 -92.921 36.073 38.390
676 32.698 -93.326 0.87845 2.3543 676 32.853 -92.811 32.447 34.147
677 32.699 -93.313 0.87845 2.3543 677 32.85 -92.834 33.077 34.616
678 32.699 -93.313 0.87845 2.3543 678 32.852 -92.859 33.077 34.616
679 32.645 -93.312 1.23775 2.5563 679 32.852 -92.972 36.220 38.521
680 32.645 -93.312 1.23775 2.5563 680 32.877 -92.806 33.483 34.873
681 32.688 -93.259 0.96866 2.3737 681 32.874 -92.834 33.308 34.660
682 32.688 -93.259 0.96866 2.3737 682 32.876 -92.875 34.826 36.676
683 32.667 -93.313 1.23735 2.5574 683 32.88 -92.916 34.826 36.676
684 32.667 -93.313 1.23735 2.5574 684 32.876 -92.959 36.072 38.396
685 32.688 -93.292 0.96866 2.3737 685 32.881 -92.998 36.010 38.376
686 32.688 -93.292 0.96866 2.3737 686 32.887 -93.025 36.011 38.379
687 32.688 -93.328 0.87735 2.3522 687 32.9 -92.848 33.308 34.667
688 32.688 -93.328 0.87735 2.3522 688 32.905 -92.878 34.827 36.647
689 32.688 -93.313 0.96866 2.3737 689 32.914 -92.919 34.827 36.647
690 32.688 -93.313 0.96866 2.3737 690 32.916 -92.959 36.075 38.428
691 32.688 -93.313 0.96866 2.3737 691 32.912 -92.994 36.075 38.395
692 32.688 -93.313 0.96866 2.3737 692 32.898 -93.022 36.010 38.361
693 32.725 -93.421 18.3859 19.51 693 32.939 -92.927 35.089 36.785
694 32.687 -93.416 18.0082 18.498 694 32.942 -92.969 35.196 36.948
695 32.687 -93.416 18.0082 18.498 695 32.945 -92.988 35.197 36.975
696 32.64 -93.311 20.4733 22.1 696 32.853 -92.813 33.077 34.616
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697 32.641 -93.33 19.5977 20.835 697 32.853 -92.813 33.077 34.616
698 32.64 -93.381 19.5977 20.835 698 32.874 -92.812 33.077 34.615
699 32.638 -93.412 18.4442 19.407 699 32.874 -92.812 33.077 34.615
700 32.643 -93.44 18.1539 18.988 700 32.88 -92.938 36.072 38.396
701 32.658 -93.34 19.6008 20.827 701 32.88 -92.938 36.072 38.396
702 32.667 -93.375 19.6002 20.835 702 32.916 -92.937 36.075 38.428
703 32.667 -93.417 18.4448 19.408 703 32.916 -92.937 36.075 38.428
704 32.655 -93.44 18.1543 18.995 704 32.937 -92.929 34.827 36.658
705 32.71 -93.343 18.3843 19.506 705 32.937 -92.929 34.827 36.658
706 32.708 -93.375 18.3843 19.506 706 32.938 -92.965 35.196 36.948
707 32.708 -93.417 18.0081 18.512 707 32.938 -92.965 35.196 36.948
708 32.71 -93.443 18.6067 19.442 708 32.938 -92.988 35.196 36.948
709 32.744 -93.342 18.3857 19.512 709 32.938 -92.988 35.196 36.948
710 32.741 -93.377 18.3857 19.512 710 32.819 -92.764 1.199 2.392
711 32.749 -93.416 18.0748 18.649 711 32.77 -92.746 1.200 2.451
712 32.774 -93.411 18.0748 18.65 712 32.792 -92.723 1.305 2.063
713 32.688 -93.375 18.386 19.509 713 32.792 -92.75 1.200 2.461
714 32.665 -93.437 18.445 19.407 714 32.797 -92.788 1.200 2.433
715 32.665 -93.437 18.445 19.407 715 32.805 -92.827 1.321 2.273
716 32.711 -93.437 18.0081 18.512 716 32.832 -92.754 1.200 2.387
717 32.711 -93.437 18.0081 18.512 717 32.833 -92.792 1.200 2.387
718 32.64 -93.313 19.5977 20.835 718 32.82 -92.822 1.270 2.528
719 32.64 -93.313 19.5977 20.835 719 32.856 -92.766 1.199 2.393
720 32.642 -93.438 18.4442 19.407 720 32.864 -92.79 1.199 2.393
721 32.642 -93.438 18.4442 19.407 721 32.812 -92.75 1.199 2.379
722 32.688 -93.349 18.386 19.509 722 32.812 -92.75 1.199 2.379
723 32.688 -93.349 18.386 19.509 723 32.805 -92.812 1.200 2.433
724 32.688 -93.375 18.386 19.509 724 32.805 -92.812 1.200 2.433
725 32.623 -93.507 0.53424 2.0451 725 32.813 -92.792 1.199 2.379
726 32.671 -93.438 0.51098 2.0409 726 32.813 -92.792 1.199 2.379
727 32.688 -93.437 0.45537 1.8726 727 32.812 -92.825 1.321 2.242
728 32.688 -93.437 0.45537 1.8726 728 32.812 -92.825 1.321 2.242
729 32.688 -93.458 0.50046 1.9215 729 32.829 -92.812 1.270 2.530
730 32.688 -93.458 0.50046 1.9215 730 32.829 -92.812 1.270 2.530
731 32.603 -93.436 0.58592 2.3347 731 32.813 -92.813 1.270 2.523
732 32.59 -93.467 0.5144 2.2038 732 32.813 -92.813 1.270 2.523
733 32.59 -93.5 0.5144 2.2038 733 32.813 -92.813 1.270 2.523
734 32.626 -93.425 0.55165 2.0217 734 32.813 -92.813 1.270 2.523
735 32.625 -93.459 0.51055 2.0334 735 32.782 -92.678 20.224 20.847
736 32.624 -93.499 0.51055 2.0334 736 32.759 -92.637 19.944 20.519
737 32.67 -93.437 0.55122 2.0277 737 32.754 -92.667 19.943 20.520
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738 32.667 -93.459 0.51098 2.0409 738 32.759 -92.706 20.099 20.791
739 32.665 -93.497 0.51079 2.0444 739 32.769 -92.732 20.099 20.796
740 32.69 -93.436 0.45537 1.8726 740 32.792 -92.667 19.944 20.522
741 32.696 -93.457 0.50057 1.9202 741 32.792 -92.704 20.099 20.794
742 32.671 -93.438 0.51098 2.0409 742 32.773 -92.73 20.099 20.796
743 32.69 -93.438 0.50046 1.9215 743 32.789 -92.637 19.944 20.522
744 32.69 -93.438 0.50046 1.9215 744 32.815 -92.639 20.915 21.094
745 32.603 -93.438 0.51442 2.1982 745 32.826 -92.671 20.915 21.097
746 32.603 -93.438 0.51442 2.1982 746 32.828 -92.709 20.225 20.851
747 32.621 -93.437 0.58554 2.318 747 32.834 -92.733 20.225 20.851
748 32.621 -93.437 0.58554 2.318 748 32.756 -92.688 20.099 20.791
749 32.688 -93.438 0.45537 1.8726 749 32.756 -92.688 20.099 20.791
750 32.688 -93.438 0.45537 1.8726 750 32.813 -92.639 20.915 21.094
751 32.688 -93.438 0.45537 1.8726 751 32.813 -92.639 20.915 21.094
752 32.688 -93.438 0.45537 1.8726 752 32.792 -92.688 20.099 20.794
753 32.477 -93.528 0.41269 1.7824 753 32.792 -92.688 20.099 20.794
754 32.433 -93.473 0.62015 2.1949 754 32.813 -92.667 20.915 21.094
755 32.447 -93.474 0.52432 1.8038 755 32.813 -92.667 20.915 21.094
756 32.456 -93.503 0.47722 1.6466 756 32.813 -92.708 20.225 20.845
757 32.5 -93.508 0.41259 1.7859 757 32.813 -92.708 20.225 20.845
758 32.53 -93.51 0.41263 1.7873 758 32.813 -92.729 20.225 20.845
759 32.437 -93.472 0.5251 1.8016 759 32.813 -92.729 20.225 20.845
760 32.437 -93.472 0.5251 1.8016 760 32.83 -92.688 20.225 20.851
761 32.541 -93.503 15.8704 16.637 761 32.83 -92.688 20.225 20.851
762 32.432 -93.422 17.9268 19.209 762 32.813 -92.688 20.225 20.845
763 32.458 -93.438 17.1167 17.986 763 32.813 -92.688 20.225 20.845
764 32.458 -93.438 17.1167 17.986 764 32.813 -92.688 20.225 20.845
765 32.429 -93.455 18.8211 20.554 765 32.813 -92.688 20.225 20.845
766 32.477 -93.389 17.1169 17.981 766 32.758 -92.594 1.347 1.451
767 32.46 -93.42 17.1167 17.986 767 32.721 -92.562 1.305 1.415
768 32.46 -93.456 17.4403 18.21 768 32.721 -92.562 1.305 1.415
769 32.469 -93.487 17.4408 18.216 769 32.719 -92.551 1.435 1.432
770 32.484 -93.389 17.1169 17.981 770 32.722 -92.578 1.305 1.415
771 32.498 -93.419 17.1167 17.983 771 32.728 -92.629 1.248 1.587
772 32.5 -93.458 15.8691 16.604 772 32.747 -92.558 1.435 1.440
773 32.5 -93.487 15.8691 16.604 773 32.75 -92.583 1.347 1.448
774 32.585 -93.427 16.539 17.007 774 32.747 -92.62 1.347 1.448
775 32.579 -93.452 15.897 16.564 775 32.773 -92.561 1.545 1.539
776 32.57 -93.498 15.8971 16.561 776 32.784 -92.588 1.347 1.458
777 32.61 -93.424 16.5378 17.002 777 32.794 -92.617 1.347 1.464
778 32.431 -93.438 18.8211 20.554 778 32.813 -92.601 1.424 1.317
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779 32.431 -93.438 18.8211 20.554 779 32.816 -92.618 1.424 1.324
780 32.538 -93.429 16.1811 16.722 780 32.75 -92.563 1.347 1.448
781 32.542 -93.458 15.8704 16.637 781 32.75 -92.563 1.347 1.448
782 32.545 -93.497 15.8693 16.591 782 32.774 -92.562 1.545 1.539
783 32.438 -93.422 17.9281 19.213 783 32.774 -92.562 1.545 1.539
784 32.438 -93.422 17.9281 19.213 784 32.813 -92.6 1.424 1.317
785 32.438 -93.451 17.4407 18.214 785 32.813 -92.6 1.424 1.317
786 32.438 -93.451 17.4407 18.214 786 32.813 -92.618 1.424 1.317
787 32.5 -93.438 16.1799 16.682 787 32.813 -92.618 1.424 1.317
788 32.5 -93.438 16.1799 16.682 788 32.64 -92.932 2.138 2.025
789 32.542 -93.438 16.1811 16.722 789 32.7 -92.813 1.802 2.458
790 32.542 -93.438 16.1811 16.722 790 32.7 -92.813 1.802 2.458
791 32.562 -93.434 16.182 16.724 791 32.598 -92.882 2.526 2.285
792 32.562 -93.434 16.182 16.724 792 32.592 -92.91 2.527 2.294
793 32.563 -93.458 15.8962 16.56 793 32.641 -92.812 1.970 2.450
794 32.563 -93.458 15.8962 16.56 794 32.636 -92.84 2.022 2.210
795 32.563 -93.5 15.8962 16.56 795 32.625 -92.875 2.138 2.022
796 32.563 -93.5 15.8962 16.56 796 32.626 -92.915 2.138 1.962
797 32.583 -93.437 16.5386 17.006 797 32.651 -92.811 1.971 2.448
798 32.583 -93.437 16.5386 17.006 798 32.665 -92.835 2.022 2.211
799 32.438 -93.438 17.1164 17.987 799 32.667 -92.875 2.138 2.022
800 32.438 -93.438 17.1164 17.987 800 32.667 -92.917 2.138 2.022
801 32.438 -93.438 17.1164 17.987 801 32.669 -92.955 2.195 2.022
802 32.438 -93.438 17.1164 17.987 802 32.702 -92.811 1.801 2.187
803 32.563 -93.438 16.5388 17.005 803 32.699 -92.833 1.802 2.458
804 32.563 -93.438 16.5388 17.005 804 32.702 -92.877 2.046 2.076
805 32.563 -93.438 16.5388 17.005 805 32.701 -92.917 2.046 2.076
806 32.563 -93.438 16.5388 17.005 806 32.697 -92.948 2.170 2.379
807 32.652 -93.224 0.44616 1.6165 807 32.702 -92.937 2.046 2.076
808 32.587 -93.255 0.4461 1.6148 808 32.702 -92.937 2.046 2.076
809 32.582 -93.289 0.49985 1.6962 809 32.642 -92.813 2.022 2.210
810 32.566 -93.315 0.40699 1.5389 810 32.642 -92.813 2.022 2.210
811 32.625 -93.25 0.3829 1.4807 811 32.653 -92.813 2.022 2.204
812 32.626 -93.289 0.40921 1.5757 812 32.653 -92.813 2.022 2.204
813 32.666 -93.215 0.38293 1.475 813 32.688 -92.838 1.802 2.460
814 32.663 -93.245 0.38296 1.4808 814 32.688 -92.838 1.802 2.460
815 32.65 -93.279 0.40921 1.5772 815 32.688 -92.875 2.046 2.104
816 32.701 -93.235 0.33071 1.6519 816 32.688 -92.875 2.046 2.104
817 32.56 -93.262 0.40918 1.6896 817 32.667 -92.938 2.195 2.022
818 32.555 -93.288 0.40905 1.69 818 32.667 -92.938 2.195 2.022
819 32.56 -93.314 0.36118 1.5446 819 32.688 -92.917 2.046 2.104
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820 32.563 -93.26 0.49976 1.6934 820 32.688 -92.917 2.046 2.104
821 32.563 -93.26 0.49976 1.6934 821 32.687 -92.955 2.170 2.389
822 32.561 -93.312 0.40918 1.6896 822 32.687 -92.955 2.170 2.389
823 32.561 -93.312 0.40918 1.6896 823 32.688 -92.938 2.170 2.389
824 32.563 -93.29 0.49976 1.6934 824 32.688 -92.938 2.170 2.389
825 32.563 -93.29 0.49976 1.6934 825 32.688 -92.938 2.170 2.389
826 32.563 -93.315 0.40692 1.5469 826 32.688 -92.938 2.170 2.389
827 32.563 -93.315 0.40692 1.5469 827 32.751 -92.868 0.326 1.302
828 32.568 -93.312 0.49976 1.6938 828 32.718 -92.807 0.267 1.058
829 32.568 -93.312 0.49976 1.6938 829 32.719 -92.834 0.255 1.253
830 32.634 -93.312 0.40921 1.5757 830 32.721 -92.871 0.283 1.395
831 32.634 -93.312 0.40921 1.5757 831 32.724 -92.902 0.283 1.395
832 32.688 -93.238 0.33071 1.6513 832 32.74 -92.807 0.267 1.225
833 32.688 -93.238 0.33071 1.6513 833 32.749 -92.834 0.326 1.318
834 32.563 -93.313 0.49976 1.6934 834 32.75 -92.875 0.326 1.302
835 32.563 -93.313 0.49976 1.6934 835 32.75 -92.901 0.326 1.302
836 32.563 -93.313 0.49976 1.6934 836 32.777 -92.846 0.326 1.257
837 32.563 -93.313 0.49976 1.6934 837 32.785 -92.876 0.326 1.287
838 32.577 -93.342 9.89485 10.293 838 32.791 -92.905 0.326 1.346
839 32.469 -93.341 8.87896 8.9167 839 32.716 -92.812 0.255 1.253
840 32.516 -93.309 9.74454 10.224 840 32.716 -92.812 0.255 1.253
841 32.502 -93.331 9.2075 9.4174 841 32.743 -92.813 0.255 1.279
842 32.59 -93.307 11.0423 11.867 842 32.743 -92.813 0.255 1.279
843 32.584 -93.333 9.89485 10.293 843 32.558 -92.847 32.350 34.289
844 32.596 -93.358 9.89592 10.313 844 32.548 -92.791 33.451 35.319
845 32.614 -93.308 11.0421 11.842 845 32.552 -92.832 34.358 36.774
846 32.621 -93.334 9.89567 10.317 846 32.579 -92.872 32.351 34.284
847 32.624 -93.369 9.89567 10.317 847 32.58 -92.896 34.379 36.676
848 32.624 -93.398 8.73695 8.8605 848 32.61 -92.763 31.511 32.938
849 32.542 -93.304 9.7454 10.225 849 32.619 -92.793 31.514 32.938
850 32.542 -93.332 9.20862 9.4196 850 32.62 -92.83 32.352 34.298
851 32.547 -93.354 9.20863 9.4229 851 32.607 -92.857 32.352 34.301
852 32.512 -93.313 9.74408 10.223 852 32.589 -92.765 31.512 32.941
853 32.512 -93.313 9.74408 10.223 853 32.583 -92.792 31.511 32.942
854 32.54 -93.313 9.7454 10.225 854 32.583 -92.833 32.351 34.284
855 32.54 -93.313 9.7454 10.225 855 32.55 -92.813 34.358 36.774
856 32.562 -93.299 11.0415 11.849 856 32.55 -92.813 34.358 36.774
857 32.562 -93.299 11.0415 11.849 857 32.563 -92.792 31.511 32.937
858 32.562 -93.335 9.89542 10.296 858 32.563 -92.792 31.511 32.937
859 32.562 -93.335 9.89542 10.296 859 32.563 -92.833 32.350 34.289
860 32.589 -93.313 11.0423 11.867 860 32.563 -92.833 32.350 34.289
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861 32.589 -93.313 11.0423 11.867 861 32.583 -92.813 32.351 34.284
862 32.619 -93.313 11.0424 11.857 862 32.583 -92.813 32.351 34.284
863 32.619 -93.313 11.0424 11.857 863 32.621 -92.812 32.352 34.298
864 32.579 -93.384 0.25626 2.3793 864 32.621 -92.812 32.352 34.298
865 32.571 -93.351 0.32371 2.1239 865 32.563 -92.813 32.350 34.289
866 32.582 -93.376 0.25626 2.3793 866 32.563 -92.813 32.350 34.289
867 32.582 -93.408 0.25626 2.3793 867 32.563 -92.813 32.350 34.289
868 32.611 -93.384 0.25625 2.3829 868 32.563 -92.813 32.350 34.289
869 32.614 -93.407 0.25625 2.3829 869 32.559 -92.746 32.612 34.620
870 32.542 -93.351 0.29195 2.242 870 32.55 -92.719 34.923 37.825
871 32.544 -93.374 0.29195 2.242 871 32.626 -92.714 32.613 34.627
872 32.552 -93.41 0.24391 2.3886 872 32.627 -92.748 32.391 34.375
873 32.563 -93.354 0.32362 2.1353 873 32.639 -92.789 32.393 34.338
874 32.563 -93.354 0.32362 2.1353 874 32.666 -92.681 32.529 34.558
875 32.563 -93.375 0.32362 2.1353 875 32.663 -92.709 32.613 34.628
876 32.563 -93.375 0.32362 2.1353 876 32.661 -92.746 32.613 34.628
877 32.563 -93.414 0.25625 2.3605 877 32.651 -92.788 32.393 34.337
878 32.563 -93.414 0.25625 2.3605 878 32.585 -92.714 33.307 35.780
879 32.522 -93.223 11.163 11.869 879 32.581 -92.746 33.305 35.775
880 32.46 -93.247 10.4678 10.583 880 32.564 -92.772 32.581 34.346
881 32.469 -93.296 10.2126 10.412 881 32.563 -92.718 33.305 35.753
882 32.468 -93.322 10.3237 10.415 882 32.563 -92.718 33.305 35.753
883 32.5 -93.25 11.1637 11.865 883 32.641 -92.812 32.393 34.338
884 32.499 -93.291 11.2649 11.978 884 32.641 -92.812 32.393 34.338
885 32.488 -93.319 10.3242 10.441 885 32.664 -92.687 32.613 34.628
886 32.575 -93.238 11.88 12.854 886 32.664 -92.687 32.613 34.628
887 32.541 -93.249 11.165 11.89 887 32.731 -92.761 20.987 20.756
888 32.536 -93.283 11.2666 11.983 888 32.695 -92.688 21.251 20.835
889 32.466 -93.313 10.2126 10.412 889 32.695 -92.688 21.251 20.835
890 32.466 -93.313 10.2126 10.412 890 32.683 -92.683 21.812 21.060
891 32.491 -93.312 10.2131 10.415 891 32.683 -92.707 21.861 20.972
892 32.491 -93.312 10.2131 10.415 892 32.677 -92.758 21.665 21.147
893 32.562 -93.24 11.8796 12.851 893 32.671 -92.792 21.668 21.209
894 32.562 -93.24 11.8796 12.851 894 32.678 -92.818 22.039 21.359
895 32.5 -93.385 0.29838 1.9025 895 32.694 -92.685 21.333 20.729
896 32.46 -93.379 0.33499 1.7631 896 32.707 -92.711 21.258 20.809
897 32.452 -93.401 0.33522 1.7639 897 32.708 -92.75 20.962 19.987
898 32.518 -93.354 0.35686 1.6138 898 32.707 -92.789 20.962 19.987
899 32.502 -93.379 0.35683 1.6071 899 32.691 -92.817 20.933 20.349
900 32.512 -93.401 0.29838 1.9066 900 32.741 -92.721 21.253 20.725
901 32.523 -93.353 0.35686 1.6138 901 32.749 -92.75 21.085 20.593
169
Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
902 32.525 -93.38 0.29842 1.9045 902 32.752 -92.789 21.085 20.593
903 32.531 -93.408 0.29839 1.9087 903 32.766 -92.817 21.769 21.291
904 32.438 -93.396 0.33494 1.7595 904 32.773 -92.761 21.078 20.652
905 32.438 -93.396 0.33494 1.7595 905 32.781 -92.799 21.102 20.599
906 32.369 -93.457 0.5928 1.6131 906 32.787 -92.831 21.782 21.390
907 32.346 -93.432 0.53749 1.5153 907 32.794 -92.855 21.782 21.390
908 32.364 -93.428 0.53751 1.5188 908 32.692 -92.812 20.974 20.058
909 32.376 -93.455 0.66121 1.7112 909 32.692 -92.812 20.974 20.058
910 32.421 -93.387 0.59283 1.6239 910 32.763 -92.812 21.745 21.082
911 32.419 -93.413 0.59283 1.6239 911 32.763 -92.812 21.745 21.082
912 32.409 -93.458 0.66058 1.7065 912 32.784 -92.813 21.778 21.281
913 32.439 -93.405 0.51774 1.6141 913 32.784 -92.813 21.778 21.281
914 32.366 -93.438 0.53783 1.517 914 32.684 -92.688 21.861 20.972
915 32.366 -93.438 0.53783 1.517 915 32.684 -92.688 21.861 20.972
916 32.411 -93.437 0.59289 1.6119 916 32.688 -92.684 21.333 20.729
917 32.411 -93.437 0.59289 1.6119 917 32.688 -92.684 21.333 20.729
918 32.437 -93.404 0.51774 1.6141 918 32.688 -92.708 21.271 20.613
919 32.437 -93.404 0.51774 1.6141 919 32.688 -92.708 21.271 20.613
920 32.374 -93.304 16.8135 17.909 920 32.688 -92.75 20.974 20.058
921 32.308 -93.363 16.6072 17.716 921 32.688 -92.75 20.974 20.058
922 32.311 -93.404 16.9016 17.576 922 32.673 -92.812 22.006 21.100
923 32.337 -93.336 17.0285 17.852 923 32.673 -92.812 22.006 21.100
924 32.334 -93.374 17.0275 17.839 924 32.688 -92.792 20.974 20.058
925 32.323 -93.403 17.2721 17.952 925 32.688 -92.792 20.974 20.058
926 32.375 -93.333 17.285 18.117 926 32.687 -92.818 22.039 21.377
927 32.375 -93.373 17.285 18.117 927 32.687 -92.818 22.039 21.377
928 32.389 -93.407 18.0927 19.358 928 32.688 -92.688 21.271 20.613
929 32.419 -93.296 16.5485 17.083 929 32.688 -92.688 21.271 20.613
930 32.417 -93.332 17.2861 18.112 930 32.688 -92.688 21.271 20.613
931 32.4 -93.365 17.285 18.107 931 32.688 -92.688 21.271 20.613
932 32.396 -93.417 18.0944 19.372 932 32.688 -92.813 20.933 20.349
933 32.446 -93.312 16.8156 17.902 933 32.688 -92.813 20.933 20.349
934 32.447 -93.264 16.8156 17.902 934 32.688 -92.813 20.933 20.349
935 32.451 -93.288 16.8156 17.902 935 32.688 -92.813 20.933 20.349
936 32.447 -93.332 16.9607 17.995 936 32.53 -92.68 38.532 34.792
937 32.445 -93.355 16.9607 17.995 937 32.558 -92.601 40.358 37.173
938 32.313 -93.365 17.0277 17.847 938 32.547 -92.628 41.394 37.781
939 32.313 -93.365 17.0277 17.847 939 32.542 -92.667 41.399 37.795
940 32.313 -93.406 17.2732 17.976 940 32.54 -92.7 39.961 36.920
941 32.313 -93.406 17.2732 17.976 941 32.627 -92.636 37.516 34.445
942 32.417 -93.313 16.5485 17.083 942 32.625 -92.667 37.514 34.436
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943 32.417 -93.313 16.5485 17.083 943 32.622 -92.695 38.273 34.715
944 32.438 -93.292 16.8157 17.899 944 32.65 -92.636 37.516 34.438
945 32.438 -93.292 16.8157 17.899 945 32.653 -92.665 37.516 34.438
946 32.438 -93.332 16.9591 17.992 946 32.646 -92.688 37.625 34.524
947 32.438 -93.332 16.9591 17.992 947 32.574 -92.601 39.280 35.551
948 32.446 -93.312 16.8156 17.902 948 32.582 -92.626 38.534 34.797
949 32.438 -93.313 16.8157 17.899 949 32.583 -92.667 38.534 34.797
950 32.438 -93.313 16.8157 17.899 950 32.58 -92.695 38.275 34.708
951 32.438 -93.313 16.8157 17.899 951 32.562 -92.601 40.358 37.173
952 32.438 -93.313 16.8157 17.899 952 32.562 -92.601 40.358 37.173
953 32.422 -93.38 0.33442 1.4896 953 32.563 -92.625 38.533 34.790
954 32.352 -93.395 0.35909 1.4959 954 32.563 -92.625 38.533 34.790
955 32.338 -93.414 0.35932 1.4942 955 32.542 -92.688 39.961 36.920
956 32.396 -93.346 0.36135 1.5415 956 32.542 -92.688 39.961 36.920
957 32.375 -93.391 0.4004 1.5907 957 32.563 -92.667 38.533 34.790
958 32.376 -93.415 0.4004 1.5907 958 32.563 -92.667 38.533 34.790
959 32.385 -93.443 0.45079 1.674 959 32.563 -92.698 38.275 34.699
960 32.417 -93.35 0.36143 1.5397 960 32.563 -92.698 38.275 34.699
961 32.418 -93.371 0.36143 1.5397 961 32.583 -92.688 38.275 34.708
962 32.405 -93.419 0.40042 1.5848 962 32.583 -92.688 38.275 34.708
963 32.397 -93.439 0.44811 1.6697 963 32.625 -92.688 37.628 34.512
964 32.462 -93.346 0.33429 1.4947 964 32.625 -92.688 37.628 34.512
965 32.452 -93.363 0.33432 1.489 965 32.646 -92.688 37.625 34.524
966 32.44 -93.402 0.34412 1.5807 966 32.646 -92.688 37.625 34.524
967 32.502 -93.348 0.33417 1.4925 967 32.563 -92.688 38.275 34.699
968 32.499 -93.361 0.33417 1.4925 968 32.563 -92.688 38.275 34.699
969 32.386 -93.437 0.40037 1.587 969 32.563 -92.688 38.275 34.699
970 32.386 -93.437 0.40037 1.587 970 32.563 -92.688 38.275 34.699
971 32.437 -93.353 0.36146 1.5382 971 32.634 -92.602 1.402 2.093
972 32.437 -93.353 0.36146 1.5382 972 32.661 -92.563 1.439 2.025
973 32.438 -93.375 0.33423 1.4881 973 32.661 -92.563 1.439 2.025
974 32.438 -93.375 0.33423 1.4881 974 32.638 -92.555 1.505 1.932
975 32.397 -93.438 0.44811 1.6697 975 32.629 -92.585 1.439 2.025
976 32.397 -93.438 0.44811 1.6697 976 32.623 -92.615 1.439 2.028
977 32.526 -93.346 0.34707 1.5459 977 32.655 -92.558 1.505 1.942
978 32.438 -93.398 0.34412 1.5807 978 32.664 -92.581 1.439 2.025
979 32.438 -93.398 0.34412 1.5807 979 32.659 -92.623 1.401 2.102
980 32.23 -93.413 0.29271 2.1124 980 32.662 -92.65 1.401 2.102
981 32.251 -93.376 0.32622 2.0913 981 32.69 -92.57 1.360 1.814
982 32.248 -93.412 0.32622 2.0913 982 32.6 -92.601 1.612 2.222
983 32.29 -93.381 0.32618 2.0957 983 32.6 -92.614 1.612 2.222
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984 32.293 -93.414 0.32618 2.0957 984 32.635 -92.563 1.439 2.025
985 32.316 -93.387 0.33551 2.2278 985 32.635 -92.563 1.439 2.025
986 32.32 -93.427 0.33551 2.2278 986 32.687 -92.573 1.440 2.031
987 32.313 -93.385 0.33552 2.2241 987 32.687 -92.573 1.440 2.031
988 32.313 -93.385 0.33552 2.2241 988 32.704 -92.619 0.927 1.470
989 32.312 -93.422 0.32618 2.0978 989 32.687 -92.515 1.095 1.561
990 32.687 -92.515 1.095 1.561
991 32.681 -92.562 1.095 1.561
992 32.681 -92.562 1.095 1.561
993 32.687 -92.542 1.080 1.387
994 32.687 -92.542 1.080 1.387
995 32.688 -92.589 0.974 1.411
996 32.688 -92.589 0.974 1.411
997 32.7 -92.563 0.974 1.409
998 32.7 -92.563 0.974 1.409
999 32.716 -92.687 0.918 1.613
1000 32.716 -92.687 0.918 1.613
1001 32.643 -92.543 1.095 1.554
1002 32.676 -92.517 1.095 1.561
1003 32.669 -92.541 1.095 1.553
1004 32.679 -92.595 1.049 1.570
1005 32.678 -92.625 1.049 1.570
1006 32.676 -92.661 1.016 1.669
1007 32.7 -92.544 1.080 1.386
1008 32.704 -92.586 0.974 1.409
1009 32.708 -92.625 0.927 1.455
1010 32.709 -92.666 0.927 1.455
1011 32.72 -92.694 0.918 1.613
1012 32.73 -92.603 0.974 1.413
1013 32.733 -92.632 0.927 1.467
1014 32.734 -92.667 0.927 1.467
1015 32.738 -92.7 0.918 1.608
1016 32.735 -92.687 0.918 1.612
1017 32.735 -92.687 0.918 1.612
1018 32.688 -92.625 0.927 1.467
1019 32.688 -92.625 0.927 1.467
1020 32.688 -92.664 0.927 1.467
1021 32.688 -92.664 0.927 1.467
1022 32.688 -92.563 0.974 1.411
1023 32.688 -92.563 0.974 1.411
1024 32.688 -92.563 0.974 1.411
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1025 32.688 -92.563 0.974 1.411 1065 32.563 -92.581 3.833 0.000
1026 32.439 -92.486 14.225 14.789 1066 32.566 -92.562 3.735 0.000
1027 32.498 -92.438 13.434 14.007 1067 32.566 -92.562 3.735 0.000
1028 32.498 -92.438 13.434 14.007 1068 32.563 -92.563 3.833 0.000
1029 32.492 -92.562 14.226 14.796 1069 32.563 -92.563 3.833 0.000
1030 32.492 -92.562 14.226 14.796 1070 32.563 -92.563 3.833 0.000
1031 32.459 -92.459 13.433 14.003 1071 32.563 -92.563 3.833 0.000
1032 32.458 -92.5 13.246 13.771 1072 32.541 -92.412 0.994 1.250
1033 32.458 -92.542 13.246 13.771 1073 32.506 -92.437 0.742 1.108
1034 32.463 -92.582 14.226 14.796 1074 32.506 -92.437 0.742 1.108
1035 32.492 -92.435 14.881 16.023 1075 32.502 -92.42 0.938 1.342
1036 32.498 -92.457 13.434 14.007 1076 32.518 -92.442 0.746 1.392
1037 32.494 -92.501 13.246 13.777 1077 32.548 -92.349 1.087 1.488
1038 32.491 -92.542 13.246 13.777 1078 32.544 -92.377 0.939 1.454
1039 32.492 -92.579 14.226 14.796 1079 32.542 -92.417 0.939 1.454
1040 32.521 -92.45 13.330 13.829 1080 32.543 -92.457 0.744 1.274
1041 32.458 -92.562 14.226 14.796 1081 32.552 -92.49 0.746 1.348
1042 32.458 -92.562 14.226 14.796 1082 32.607 -92.392 0.796 1.070
1043 32.521 -92.579 4.152 0.000 1083 32.611 -92.416 0.796 1.070
1044 32.513 -92.563 4.152 0.000 1084 32.607 -92.441 0.746 0.945
1045 32.513 -92.563 4.152 0.000 1085 32.564 -92.351 0.830 1.434
1046 32.516 -92.471 3.777 0.000 1086 32.578 -92.383 0.796 1.238
1047 32.514 -92.498 3.761 0.000 1087 32.583 -92.417 0.796 1.238
1048 32.511 -92.542 3.761 0.000 1088 32.581 -92.457 0.745 0.927
1049 32.514 -92.583 4.152 0.000 1089 32.573 -92.498 0.744 1.064
1050 32.525 -92.47 3.777 0.000 1090 32.579 -92.523 0.725 1.145
1051 32.537 -92.504 3.761 0.000 1091 32.562 -92.35 1.092 1.771
1052 32.542 -92.542 3.761 0.000 1092 32.562 -92.35 1.092 1.771
1053 32.541 -92.583 4.151 0.000 1093 32.563 -92.375 0.796 1.292
1054 32.533 -92.614 4.152 0.000 1094 32.563 -92.375 0.796 1.292
1055 32.566 -92.519 3.735 0.000 1095 32.542 -92.438 0.744 1.274
1056 32.571 -92.539 3.735 0.000 1096 32.542 -92.438 0.744 1.274
1057 32.565 -92.58 3.833 0.000 1097 32.563 -92.417 0.796 1.292
1058 32.562 -92.518 3.736 0.000 1098 32.563 -92.417 0.796 1.292
1059 32.562 -92.518 3.736 0.000 1099 32.563 -92.458 0.743 1.070
1060 32.542 -92.563 4.151 0.000 1100 32.563 -92.458 0.743 1.070
1061 32.542 -92.563 4.151 0.000 1101 32.563 -92.497 0.743 1.070
1062 32.563 -92.542 3.736 0.000 1102 32.563 -92.497 0.743 1.070
1063 32.563 -92.542 3.736 0.000 1103 32.583 -92.438 0.745 0.927
1064 32.563 -92.581 3.833 0.000 1104 32.583 -92.438 0.745 0.927
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1105 32.609 -92.437 0.746 0.945 1146 32.794 -92.418 1.586 0.000
1106 32.609 -92.437 0.746 0.945 1147 32.794 -92.457 1.253 0.000
1107 32.563 -92.438 0.743 1.070 1148 32.799 -92.491 1.254 0.000
1108 32.563 -92.438 0.743 1.070 1149 32.83 -92.418 1.265 0.000
1109 32.563 -92.438 0.743 1.070 1150 32.833 -92.458 1.082 0.000
1110 32.563 -92.438 0.743 1.070 1151 32.833 -92.488 1.082 0.000
1111 32.588 -92.334 0.891 1.461 1152 32.866 -92.46 1.082 0.000
1112 32.549 -92.328 1.142 2.161 1153 32.861 -92.482 1.082 0.000
1113 32.62 -92.306 0.834 1.992 1154 32.77 -92.438 1.254 0.000
1114 32.625 -92.333 0.860 1.565 1155 32.77 -92.438 1.254 0.000
1115 32.626 -92.375 0.890 1.465 1156 32.792 -92.438 1.253 0.000
1116 32.627 -92.403 0.890 1.465 1157 32.792 -92.438 1.253 0.000
1117 32.65 -92.334 0.860 1.565 1158 32.813 -92.417 1.265 0.000
1118 32.65 -92.376 0.890 1.467 1159 32.813 -92.417 1.265 0.000
1119 32.652 -92.398 0.890 1.467 1160 32.813 -92.458 1.082 0.000
1120 32.563 -92.313 0.875 1.878 1161 32.813 -92.458 1.082 0.000
1121 32.563 -92.313 0.875 1.878 1162 32.813 -92.487 1.082 0.000
1122 32.563 -92.313 0.875 1.878 1163 32.813 -92.487 1.082 0.000
1123 32.586 -92.305 0.834 1.986 1164 32.832 -92.437 1.082 0.000
1124 32.584 -92.333 0.875 1.881 1165 32.832 -92.437 1.082 0.000
1125 32.589 -92.367 0.875 1.879 1166 32.813 -92.438 1.082 0.000
1126 32.563 -92.329 0.875 1.878 1167 32.813 -92.438 1.082 0.000
1127 32.563 -92.329 0.875 1.878 1168 32.813 -92.438 1.082 0.000
1128 32.583 -92.313 0.875 1.881 1169 32.813 -92.438 1.082 0.000
1129 32.583 -92.313 0.875 1.881 1170 32.623 -92.462 2.623 1.831
1130 32.623 -92.313 0.875 1.881 1171 32.667 -92.438 2.703 1.798
1131 32.623 -92.313 0.875 1.881 1172 32.667 -92.438 2.703 1.798
1132 32.555 -92.27 1.786 2.506 1173 32.688 -92.422 2.958 2.170
1133 32.548 -92.227 1.502 2.389 1174 32.688 -92.422 2.958 2.170
1134 32.609 -92.224 1.402 2.381 1175 32.687 -92.446 2.707 1.956
1135 32.623 -92.252 1.374 1.864 1176 32.687 -92.446 2.707 1.956
1136 32.624 -92.286 1.504 2.277 1177 32.699 -92.437 3.446 2.655
1137 32.649 -92.263 1.374 1.850 1178 32.699 -92.437 3.446 2.655
1138 32.649 -92.273 1.374 1.850 1179 32.633 -92.423 2.957 1.940
1139 32.592 -92.225 1.402 2.382 1180 32.624 -92.457 2.708 1.864
1140 32.583 -92.25 1.504 2.283 1181 32.61 -92.491 2.670 1.843
1141 32.581 -92.286 1.504 2.283 1182 32.666 -92.394 2.959 1.975
1142 32.823 -92.403 1.082 0.000 1183 32.666 -92.418 2.959 1.975
1143 32.771 -92.436 1.586 0.000 1184 32.665 -92.45 2.702 1.998
1144 32.77 -92.441 1.254 0.000 1185 32.697 -92.425 3.446 2.655
1145 32.801 -92.39 1.586 0.000 1186 32.698 -92.443 3.073 1.902
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1187 32.6 -92.465 2.673 1.788 1228 32.688 -92.38 33.503 29.621
1188 32.593 -92.501 2.625 1.866 1229 32.688 -92.402 33.503 29.621
1189 32.588 -92.524 2.625 1.866 1230 32.688 -92.402 33.503 29.621
1190 32.63 -92.438 2.707 1.762 1231 32.688 -92.515 29.911 26.375
1191 32.63 -92.438 2.707 1.762 1232 32.688 -92.515 29.911 26.375
1192 32.688 -92.438 3.075 2.181 1233 32.688 -92.522 29.911 26.375
1193 32.688 -92.438 3.075 2.181 1234 32.688 -92.522 29.911 26.375
1194 32.688 -92.438 3.075 2.181 1235 32.678 -92.381 31.800 27.738
1195 32.688 -92.438 3.075 2.181 1236 32.681 -92.4 31.800 27.738
1196 32.662 -92.497 0.368 1.211 1237 32.687 -92.512 30.021 26.447
1197 32.688 -92.467 0.368 1.210 1238 32.687 -92.522 30.021 26.447
1198 32.688 -92.467 0.368 1.210 1239 32.713 -92.347 32.140 28.655
1199 32.688 -92.495 0.368 1.210 1240 32.709 -92.375 33.504 29.614
1200 32.688 -92.495 0.368 1.210 1241 32.702 -92.401 33.504 29.621
1201 32.72 -92.438 0.368 1.213 1242 32.713 -92.509 29.915 26.393
1202 32.72 -92.438 0.368 1.213 1243 32.716 -92.529 29.915 26.386
1203 32.636 -92.474 0.344 1.325 1244 32.749 -92.35 33.766 29.775
1204 32.628 -92.502 0.333 1.278 1245 32.75 -92.375 34.589 31.160
1205 32.622 -92.54 0.333 1.279 1246 32.753 -92.418 34.589 31.160
1206 32.61 -92.576 0.360 1.431 1247 32.753 -92.458 32.304 28.771
1207 32.669 -92.469 0.344 1.332 1248 32.75 -92.5 30.764 26.932
1208 32.666 -92.499 0.344 1.332 1249 32.751 -92.538 30.764 26.932
1209 32.648 -92.528 0.333 1.282 1250 32.786 -92.348 33.767 29.779
1210 32.715 -92.416 0.421 1.511 1251 32.79 -92.372 34.589 31.173
1211 32.71 -92.461 0.369 1.210 1252 32.776 -92.406 34.588 31.163
1212 32.704 -92.492 0.368 1.213 1253 32.776 -92.468 32.302 28.764
1213 32.742 -92.395 0.421 1.557 1254 32.781 -92.503 30.765 26.935
1214 32.735 -92.408 0.421 1.533 1255 32.787 -92.542 30.767 26.947
1215 32.732 -92.461 0.369 1.212 1256 32.785 -92.566 29.401 25.934
1216 32.733 -92.482 0.369 1.212 1257 32.75 -92.437 33.508 29.615
1217 32.729 -92.438 0.369 1.212 1258 32.75 -92.437 33.508 29.615
1218 32.729 -92.438 0.369 1.212 1259 32.784 -92.562 29.401 25.934
1219 32.603 -92.515 0.355 1.358 1260 32.784 -92.562 29.401 25.934
1220 32.59 -92.545 0.355 1.340 1261 32.755 -92.283 2.020 2.194
1221 32.585 -92.582 0.360 1.451 1262 32.688 -92.333 2.371 2.144
1222 32.586 -92.563 0.360 1.451 1263 32.688 -92.333 2.371 2.144
1223 32.586 -92.563 0.360 1.451 1264 32.687 -92.359 2.371 2.144
1224 32.614 -92.562 0.360 1.431 1265 32.687 -92.359 2.371 2.144
1225 32.614 -92.562 0.360 1.431 1266 32.708 -92.313 2.371 2.140
1226 32.78 -92.409 30.765 26.935 1267 32.708 -92.313 2.371 2.140
1227 32.688 -92.38 33.503 29.621 1268 32.687 -92.309 2.022 2.015
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Latitude Longitude HELP3 Budyko Latitude Longitude HELP3 Budyko
1269 32.671 -92.337 2.237 2.034 1310 32.666 -92.312 0.977 1.562
1270 32.665 -92.37 2.237 2.032 1311 32.61 -92.139 1.068 3.087
1271 32.657 -92.397 2.303 1.973 1312 32.553 -92.21 1.214 3.452
1272 32.722 -92.265 2.020 2.185 1313 32.625 -92.166 1.068 3.075
1273 32.709 -92.292 2.019 2.165 1314 32.615 -92.2 1.123 3.375
1274 32.707 -92.329 2.371 2.140 1315 32.666 -92.167 1.068 3.080
1275 32.69 -92.357 2.371 2.144 1316 32.667 -92.194 0.994 3.071
1276 32.749 -92.292 2.020 2.188 1317 32.563 -92.188 1.124 3.369
1277 32.75 -92.331 2.693 2.191 1318 32.563 -92.188 1.124 3.369
1278 32.782 -92.326 2.693 2.200 1319 32.563 -92.188 1.124 3.369
1279 32.75 -92.313 2.693 2.191 1320 32.584 -92.167 1.105 3.068
1280 32.75 -92.313 2.693 2.191 1321 32.582 -92.206 1.124 3.372
1281 32.686 -92.313 2.238 2.030 1322 32.563 -92.23 1.124 3.369
1282 32.686 -92.313 2.238 2.030 1323 32.563 -92.208 1.124 3.369
1283 32.688 -92.304 2.020 2.179 1324 32.563 -92.208 1.124 3.369
1284 32.688 -92.304 2.020 2.179 1325 32.583 -92.188 1.124 3.372
1285 32.688 -92.313 2.371 2.144 1326 32.583 -92.188 1.124 3.372
1286 32.688 -92.313 2.371 2.144 1327 32.62 -92.188 0.993 3.067
1287 32.688 -92.313 2.371 2.144 1328 32.62 -92.188 0.993 3.067
1288 32.688 -92.313 2.371 2.144 1329 32.665 -92.188 0.993 3.075
1289 32.701 -92.225 0.762 1.804
1290 32.687 -92.287 0.829 1.651
1291 32.687 -92.287 0.829 1.651
1292 32.639 -92.186 0.829 1.648
1293 32.631 -92.211 0.753 1.814
1294 32.638 -92.236 0.753 1.817
1295 32.643 -92.296 0.837 1.583
1296 32.644 -92.313 0.976 1.560
1297 32.666 -92.214 0.753 1.829
1298 32.668 -92.249 0.838 1.589
1299 32.667 -92.292 0.838 1.589
1300 32.662 -92.317 0.977 1.534
1301 32.707 -92.248 0.762 1.794
1302 32.691 -92.278 0.829 1.651
1303 32.639 -92.187 0.753 1.817
1304 32.639 -92.187 0.753 1.817
1305 32.644 -92.312 0.976 1.560
1306 32.644 -92.312 0.976 1.560
1307 32.688 -92.25 0.829 1.651
1308 32.688 -92.25 0.829 1.651
1309 32.666 -92.312 0.977 1.562
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Year/Month 198001 198002 198003 198004 198005 198006 198007 198008 198009 198010 198011 198012
Water	Watch 67.00 71.60 56.60 106.60 69.20 9.30 0.80 0.30 0.30 5.60 4.50 8.30
Help3 62.82 2.31 27.21 4.40 0.12 0.91 8.51 4.43 3.55 95.32 13.56 1.56
Budyko 33.99 1.83 15.54 4.35 0.66 2.42 3.88 2.38 2.93 420.06 24.53 2.21
Year/Month 198101 198102 198103 198104 198105 198106 198107 198108 198109 198110 198111 198112
Water	Watch 3.1 4.5 7.4 6 41.2 41.8 11.7 3.4 3.2 4.4 6.3 6.3
Help3 0.49 83.22 90.9 14.15 7.39 18.73 16.1 10.01 0.06 0.16 0.43 3.4
Budyko 1 135.29 41.46 3.22 2.19 7.45 9.08 8.75 1.7 2.6 5.83 6.18
Year/Month 198201 198202 198203 198204 198205 198206 198207 198208 198209 198210 198211 198212
Water	Watch 8.7 26.1 16.6 9.5 9.3 20.4 8.6 2.1 0.6 1.1 8 122.1
Help3 46.92 0.47 5.67 13.3 24.64 23.55 0.54 0.93 0.21 12.27 223.5 9.77
Budyko 424.39 0.56 5.05 6.82 12.57 10.35 2.75 2.09 1.59 131.1 495.38 37.83
Year/Month 198301 198302 198303 198304 198305 198306 198307 198308 198309 198310 198311 198312
Water	Watch 59.7 113.9 65.5 23.6 33.5 10.1 3.8 1.7 8.6 3.1 4.5 30.7
Help3 32.71 41.21 44.59 91.48 0.07 27.55 7.26 21.71 21.27 41.41 31.17 6.24
Budyko 31.56 13.87 31.52 34.55 0.46 10.93 5.4 11.19 27.43 52.35 150.13 11.9
Year/Month 198401 198402 198403 198404 198405 198406 198407 198408 198409 198410 198411 198412
Water	Watch 19.3 36.4 70.8 45.9 19.8 1.7 2.7 1.7 0.8 40.8 44.6 48
Help3 26.76 10.54 11.97 125.37 19.65 11.25 35.84 4.54 6.28 14.75 11.42 38.27
Budyko 26.87 3.36 6.4 46.01 12.19 10.58 14.71 3.36 4.09 35.05 32.39 211.99
Year/Month 198501 198502 198503 198504 198505 198506 198507 198508 198509 198510 198511 198512
Water	Watch 39.9 54.7 63.2 55 30.6 9.4 2.5 1.6 2.5 5 14 72.6
Help3 1.55 14.72 41.41 13.2 42.12 35.68 36.68 0.21 9.64 33.82 28.1 13.12
Budyko 6.55 39.36 30.04 1.95 10 11.21 26.92 0.29 11.88 52.32 179.22 48.91
Figure 18. Comparison of validation period (1980-2016) monthly results of Budyko model runoff and HELP3 runoff 
with WaterWatch observed data for Loggy Bayou
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Year/Month 198601 198602 198603 198604 198605 198606 198607 198608 198609 198610 198611 198612
Water	Watch 7.5 30.6 10.9 25.6 9.1 49.2 35.2 1.6 1.7 4.2 43.1 117.1
Help3 1.26 71.9 16.34 7.75 6.64 0.89 12.52 0.42 35.48 53.46 13.18 1.59
Budyko 0.93 58.53 10.11 1.73 2.2 2.75 6.5 2.22 44.11 183.15 31.47 1.29
Year/Month 198701 198702 198703 198704 198705 198706 198707 198708 198709 198710 198711 198712
Water	Watch 45.3 76.5 68.5 7.4 5.2 7.9 0.3 0.1 0.1 0.1 35.5 97.1
Help3 58.14 19.84 24.4 16.42 7.08 9.35 0.01 0.51 4.41 0.18 11.85 48.74
Budyko 89.67 9.6 17.82 4.67 4.97 2.78 0.94 1.85 4.28 2.01 80.25 203.89
Year/Month 198801 198802 198803 198804 198805 198806 198807 198808 198809 198810 198811 198812
Water	Watch 90.5 39.4 35.3 44 1.2 0.2 0.1 0.1 0.1 0.2 19.1 41.1
Help3 61.94 36.2 1.51 7.28 17.71 12.76 0.33 0.76 18.12 61.28 1.97 0.65
Budyko 129.02 19.38 2.83 5.31 11.44 3.89 1.05 1.38 26.37 96.92 11.88 3.33
Year/Month 198901 198902 198903 198904 198905 198906 198907 198908 198909 198910 198911 198912
Water	Watch 76.9 142.4 68.5 76.7 77.4 54.2 148.3 6.7 2 0.4 1.4 1.5
Help3 0.09 21.25 69.74 70.87 19.94 18.24 1.27 2.32 78.01 105.12 28.87 11.12
Budyko 0.62 33.21 109.36 18.44 9.37 7.83 4.35 3.14 216.67 199.19 48.59 7.81
Year/Month 199001 199002 199003 199004 199005 199006 199007 199008 199009 199010 199011 199012
Water	Watch 33.5 131.9 181 127.1 88.8 70.7 0.2 0.8 0.2 2.5 5.4 10.9
Help3 10.24 3.23 11.12 24.92 60.39 123.86 35.43 14.68 3.11 0.08 48.93 16.65
Budyko 9.22 1.12 15.97 13.5 39.59 46.52 23.22 7.11 2.53 0.35 279.32 76.36
Year/Month 199101 199102 199103 199104 199105 199106 199107 199108 199109 199110 199111 199112
Water	Watch 154.5 94.8 55.8 227 187.3 12.1 1 0.7 0.8 0.6 11.2 51.8
Help3 15.86 82.76 19.62 37.01 103.32 15.08 9.88 24.08 0.57 36.63 1.09 13.23
Budyko 37.98 71.52 9.72 9.9 41.15 11.67 6.07 9.97 3.75 49 6.64 67.87
Year/Month 199201 199202 199203 199204 199205 199206 199207 199208 199209 199210 199211 199212
Water	Watch 33.2 95 149.7 8.8 7.9 23.2 2.2 0.5 5.2 2.6 5.3 24.1
Help3 6 22.33 0.55 15.09 53.8 4.59 0.11 21.9 2.52 4.28 64.57 180.28
Budyko 53.12 69.79 1.06 13.68 21.55 4.14 1.03 12.11 4.53 3.02 231.83 408.63
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Year/Month 199301 199302 199303 199304 199305 199306 199307 199308 199309 199310 199311 199312
Water	Watch 62.8 17.2 53.2 47.8 9.1 20.6 1.5 2.4 0.1 0.7 10.4 22.5
Help3 15.58 151.93 162.89 86.51 28.97 29.66 27.14 86.43 0.31 56.71 36.83 8.52
Budyko 73.58 109.88 3.16 24.51 16.06 16.65 11.14 54.91 0.37 92.68 50.89 40.37
Year/Month 199401 199402 199403 199404 199405 199406 199407 199408 199409 199410 199411 199412
Water	Watch 23.9 60.7 70 22.8 27.7 3.6 5.6 2.6 0.3 5.7 7.5 62.3
Help3 23.36 32.86 109.42 2.27 13.19 15.68 8.6 19.04 0.16 3.11 13.98 5.48
Budyko 48.77 9.88 61.45 0.74 9.29 6.37 8.68 8.74 1.97 8.7 89.74 23.77
Year/Month 199501 199502 199503 199504 199505 199506 199507 199508 199509 199510 199511 199512
Water	Watch 95.4 31.5 65.1 30.9 13.1 3.2 4.1 0.1 0.1 0.1 0.1 0.9
Help3 36.69 5.77 12.61 1.82 11.85 53.73 1.14 1.12 1.25 87.25 99.01 32.9
Budyko 205.28 3.13 12.24 1.75 12.66 23.65 0.94 2.99 1.6 362.72 299.35 24.45
Year/Month 199601 199602 199603 199604 199605 199606 199607 199608 199609 199610 199611 199612
Water	Watch 1.9 1.5 4.9 9.5 5 45.4 13.5 28 7.6 48.9 38.9 62.9
Help3 86.51 9.77 51.34 41.39 32.23 2.57 0.5 1.44 3.66 65.8 17.56 15
Budyko 32.05 2.91 17.72 16.82 14.53 3.4 1.43 2.79 6.45 368.11 29.37 21.18
Year/Month 199701 199702 199703 199704 199705 199706 199707 199708 199709 199710 199711 199712
Water	Watch 73.6 97.3 96 205.4 46.6 25.6 5.5 0.2 0.1 1.2 4.9 32
Help3 0.47 41.69 51.9 47.36 97.51 8.35 164.61 86.68 204.76 2.84 47.73 17.08
Budyko 0.21 62.88 28.16 11.97 31.55 8.18 137.09 27.59 185.43 1.16 118.14 20.26
Year/Month 199801 199802 199803 199804 199805 199806 199807 199808 199809 199810 199811 199812
Water	Watch 116 113.9 111 13.4 4.6 32 0.6 1.3 4.6 8.6 11.6 47.9
Help3 66.65 43.44 20.86 3.81 111.78 6.73 0.3 1.4 93.46 9 26.1 54.38
Budyko 31.18 29.18 11.94 2.67 79.88 2.94 0.88 2.42 120.56 10.25 121.5 96.28
Year/Month 199901 199902 199903 199904 199905 199906 199907 199908 199909 199910 199911 199912
Water	Watch 90.9 107 50.9 90.2 12.4 15.9 12.3 0.1 0.1 0.2 0.5 0.6
Help3 24.77 49.05 0 4.54 25 19.32 10.9 13.51 43.67 23.09 27.51 139.1
Budyko 12.44 53.21 0.07 9.88 9.35 5.92 8.16 9.62 38.02 47.53 74.88 309.71
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Year/Month 200001 200002 200003 200004 200005 200006 200007 200008 200009 200010 200011 200012
Water	Watch 0.6 1.8 17.6 34.5 81 20 3 0 0 0.1 21.4 76.1
Help3 36.31 17.71 36.03 155.68 59.26 25.02 33.51 32.81 32.7 0 160.22 64.88
Budyko 22.71 6.59 17.55 63.07 39.74 10.6 8.26 15.26 24.86 0 405.92 44.06
Year/Month 200101 200102 200103 200104 200105 200106 200107 200108 200109 200110 200111 200112
Water	Watch 135 190.4 254.3 61.4 24.2 42.3 8.1 0.2 3.7 119.7 5.4 247.6
Help3 2.35 46.81 22.26 49.83 15.93 6.91 0 0.77 3.25 40.85 16.11 17.3
Budyko 2.43 41.57 29.17 27.75 6.59 3.29 0.07 2.03 8.76 99.94 42.61 66.66
Year/Month 200201 200202 200203 200204 200205 200206 200207 200208 200209 200210 200211 200212
Water	Watch 36.3 50.8 161.9 81 73.2 4 2.7 0.3 0.1 0.1 0.6 44.7
Help3 8.51 26.3 0.68 26.66 4.97 3.15 7.43 6.03 4.31 12.76 3.18 17.82
Budyko 28.67 45.02 1.42 19.22 3.52 4.41 11.55 7.23 3.74 10.46 5.54 150.93
Year/Month 200301 200302 200303 200304 200305 200306 200307 200308 200309 200310 200311 200312
Water	Watch 23.6 75.2 66.7 14 39 16.2 3.8 0.6 0.3 0.2 0.4 0.9
Help3 27 86.33 10.69 67.23 8.47 4.26 63.11 4.72 1.94 30 30.83 0.73
Budyko 176.29 56.05 9.39 64.14 4.42 5.75 19.68 4.6 3.03 90.03 175.13 2.47
Year/Month 200401 200402 200403 200404 200405 200406 200407 200408 200409 200410 200411 200412
Water	Watch 5.2 32.6 91.2 17.5 25.2 81.4 37.7 0.4 0.1 12.3 56.5 85.3
Help3 56.97 43.17 8.17 10.91 2.67 17.71 64.52 2.02 3.94 0 0.61 7.94
Budyko 131.73 13.39 4.04 8.9 1.92 9.14 30.1 5.24 5.79 0.02 4.06 120.26
Year/Month 200501 200502 200503 200504 200505 200506 200507 200508 200509 200510 200511 200512
Water	Watch 72.5 44 23.6 43.5 2.2 2.2 0.2 0.1 0.5 0.1 0.2 0.3
Help3 47.99 33 9.56 5.09 0.11 1.04 0.65 2.98 7.4 9.43 48.89 6.26
Budyko 254.52 56.54 7.06 2.81 0.67 2.33 1.99 1.83 7.29 19.54 183.53 42.11
Year/Month 200601 200602 200603 200604 200605 200606 200607 200608 200609 200610 200611 200612
Water	Watch 4.6 10.8 50.2 4.1 3 0.1 0.2 0.1 0.1 0.1 0.3 2
Help3 5.39 51.39 35.75 6.44 6.18 0.01 82.63 12.31 1.05 0.71 11.18 29.41
Budyko 4 33.23 18.41 5.2 2.48 1.76 118.1 17.47 3.85 2.33 67.61 156.16
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Year/Month 200701 200702 200703 200704 200705 200706 200707 200708 200709 200710 200711 200712
Water	Watch 94.6 19.3 13.1 32.9 13.8 3.7 43.9 0.3 0.1 0.6 1.1 4.8
Help3 2.95 22.72 15.26 0.06 13.03 37.38 72.08 0.04 7.48 0.41 28.09 40.04
Budyko 3.77 19.94 14.97 0.54 10.23 30.53 68.68 0.19 5.12 0.9 234.79 244.54
Year/Month 200801 200802 200803 200804 200805 200806 200807 200808 200809 200810 200811 200812
Water	Watch 5.1 29.9 30.4 35.5 10.1 1.2 0.1 3 15.6 2.3 2 7.7
Help3 16.03 33.16 3.69 84.32 1.99 1.63 22.47 2.43 1.25 2.3 17.19 28.33
Budyko 22.13 12.69 2.66 42.36 2.31 3.14 11.74 6.35 3.59 4.34 134.14 218.87
Year/Month 200901 200902 200903 200904 200905 200906 200907 200908 200909 200910 200911 200912
Water	Watch 12.3 11.3 40 38.4 165.1 5.3 3.5 2.7 25.6 364.9 105.1 112
Help3 15.33 2.17 19.59 3.48 19.04 0.08 0.02 0.26 1.41 0 15.21 0.01
Budyko 38.47 5.09 16.11 1.78 11.43 0.87 0.81 2.41 2.06 0.04 129.18 1.52
Year/Month 201001 201002 201003 201004 201005 201006 201007 201008 201009 201010 201011 201012
Water	Watch 70.8 79.8 28.8 7.9 0.8 0.1 0 0 0 0 0.2 0.1
Help3 56.18 32.71 28.78 24.52 20.42 0.72 27.79 0.38 1.44 85.51 22.98 63.89
Budyko 349.45 45.33 26.96 16.56 6.83 2.45 16.64 1.42 2.47 398.85 60.21 49.08
Year/Month 201101 201102 201103 201104 201105 201106 201107 201108 201109 201110 201111 201112
Water	Watch 3.5 4.3 4.3 12 12.6 0.1 0.1 0.1 0.1 0.1 0.6 2.5
Help3 117.07 15.6 50.43 27.06 34.51 1.57 7.14 0 0 0.02 112.52 24.85
Budyko 36.96 15.86 39.84 14.71 20.23 0.49 10.53 0.19 0.85 1.22 450.14 138.85
Year/Month 201201 201202 201203 201204 201205 201206 201207 201208 201209 201210 201211 201212
Water	Watch 3.3 7.5 72.2 32.2 1.3 0.4 0.8 0 0.5 2 2.4 1.9
Help3 19.89 78.64 4.08 9.87 14.56 49.51 0.14 0.13 0.01 47.81 8.95 19.91
Budyko 25.54 69.2 1.14 10.62 8.98 16.47 0.75 0.91 0.75 292.16 19.04 90.78
Year/Month 201301 201302 201303 201304 201305 201306 201307 201308 201309 201310 201311 201312
Water	Watch 11.2 8.1 7.7 19.3 3.5 8.8 1.1 1 1.2 6.8 35.3 108.4
Help3 46.98 47.5 17.94 25.75 42.24 3.87 0 0.02 0.04 20.92 5.44 37.43
Budyko 42.31 25.73 8.49 22.56 27.73 2.47 0.66 0.7 0.87 134.69 19.53 168.89
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Year/Month 201401 201402 201403 201404 201405 201406 201407 201408 201409 201410 201411 201412
Water	Watch 20.1 29.7 50 57.1 19.7 14.2 2.8 1.8 0.4 2 4.7 5.5
Help3 22.1 24.32 20.22 2.77 90.1 14.18 1.87 0.01 7.08 0.06 4.73 31.73
Budyko 9.4 20.15 12.4 2.24 81.66 12.01 1.87 0.79 13.45 0.18 70.12 185.23
Year/Month 201501 201502 201503 201504 201505 201506 201507 201508 201509 201510 201511 201512
Water	Watch 43 25 216.6 70.1 103.8 38.9 14.2 0.3 0.1 0.6 23.4 76.5
Help3 71.42 3.66 12.71 4.1 3.38 1.64 7.88 25.1 14.64 8.09 15.55 25.87
Budyko 260.86 3.13 12.28 1.15 4.92 3.96 8.84 26.38 6.85 8.52 58.91 31.47
Year/Month 201601 201602 201603 201604 201605 201606 201607 201608 201609
Water	Watch 66.5 52.7 211.5 73.2 59.8 35.8 1.8 33.5 3.7
Help3 35.18 6.54 23.72 4.13 36.03 95.17 16.18 0.34 2.16
Budyko 30.54 1.63 26.29 3.67 16.71 61.1 11.27 0.42 3.53
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Year/Month 198001 198002 198003 198004 198005 198006 198007 198008 198009 198010 198011 198012
Water	Watch 64.30 62.00 63.40 100.20 67.90 17.50 1.50 18.20 11.80 4.80 5.40 6.90
Help3 68.82 3.08 40.89 11.66 0.17 0.45 15.24 4.25 2.97 83.72 11.88 4.25
Budyko 63.22 2.66 26.23 7.60 0.61 3.03 12.42 3.89 2.65 233.20 22.13 6.39
Year/Month 198101 198102 198103 198104 198105 198106 198107 198108 198109 198110 198111 198112
Water	Watch 3.6 8.9 15.6 7.9 51.3 37.1 11.4 2.5 1.5 4.5 3.5 4.3
Help3 0.39 103.42 70.38 14.3 5.55 13.81 24.74 15.74 0.37 2.29 0.26 5.75
Budyko 2.05 153.94 51.8 5.53 1.92 7.78 19.9 19.28 3.4 4.25 2.28 9.63
Year/Month 198201 198202 198203 198204 198205 198206 198207 198208 198209 198210 198211 198212
Water	Watch 7.2 27.2 17.4 14.7 9.2 14.7 4.7 2.7 1.1 1.9 13.1 119.1
Help3 58.02 2.46 5.61 19.9 33.13 36.87 4.36 2.58 0.88 15.56 138.05 19.76
Budyko 266.06 2.05 6.29 12.34 21.11 19.51 7.43 3.16 2.64 68.85 303.96 60.43
Year/Month 198301 198302 198303 198304 198305 198306 198307 198308 198309 198310 198311 198312
Water	Watch 57.8 111.3 67.5 36.8 52 30.3 9.1 1.1 0.7 0.7 3.8 58.6
Help3 35.36 44.01 49.85 68.17 0.64 40.03 7.54 22.89 25.54 36.58 40.82 8.2
Budyko 45.55 23.06 37.03 38.4 1.02 19.38 8.59 16.95 36.51 41.57 128.28 18.89
Year/Month 198401 198402 198403 198404 198405 198406 198407 198408 198409 198410 198411 198412
Water	Watch 29 57.3 95.3 45.6 36.5 19.7 6.2 11.2 3.1 59 67.6 48.6
Help3 50.58 15.87 19.74 125.44 25.86 25.13 34.62 3.47 10.44 10 17.01 55.27
Budyko 71.57 9.35 13.35 56.13 18.81 21.62 22.61 6.63 8.55 21.54 38.35 150.99
Year/Month 198501 198502 198503 198504 198505 198506 198507 198508 198509 198510 198511 198512
Water	Watch 44.1 65.3 66.4 44.9 24.1 1.8 2 1.1 1.4 10.6 33.7 55.7
Help3 2.66 13.64 46.72 9.07 28.12 37.73 50.16 0.27 28.77 53.44 33.65 16.42
Budyko 7.24 32.5 57.44 3.04 8.95 16.63 48.55 0.55 43.52 63.65 86.72 42
Figure 19. Comparison of validation period (1980-2016) monthly results of Budyko model runoff and HELP3 runoff 
with WaterWatch observed data for Bayou D’Arbonne
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Year/Month 198601 198602 198603 198604 198605 198606 198607 198608 198609 198610 198611 198612
Water	Watch 15.4 38 30 30.2 20 36.3 18 1.7 1.7 11.9 96 71.8
Help3 4.57 92.01 21.35 9.74 16.65 1.24 19.95 0.82 32.58 52.62 13.2 2.66
Budyko 6.82 89.69 13.56 2.76 5.62 2.63 15.62 2.99 46.88 120.4 26.81 3.26
Year/Month 198701 198702 198703 198704 198705 198706 198707 198708 198709 198710 198711 198712
Water	Watch 53.5 90.9 77 32.9 7.5 4.4 2.9 1.9 1.5 0.1 28.3 58
Help3 74.85 40.65 30.93 22.85 8.26 7.61 0.04 1.02 7.19 2.95 15.75 47.76
Budyko 119.26 31.68 25.39 9.68 7.46 3.18 1.33 2.07 6.97 8.81 58.25 137.34
Year/Month 198801 198802 198803 198804 198805 198806 198807 198808 198809 198810 198811 198812
Water	Watch 72.9 45.2 53.5 32.6 2 0.6 0.2 1.2 1.1 4.4 17.1 43.7
Help3 68.39 42.93 6.95 9.37 18.17 17.26 0.73 1.1 23.39 56.28 2.95 1.69
Budyko 102.95 40.19 5.63 6.61 13.55 7.14 2.11 1.72 34.75 71.93 9.99 5.74
Year/Month 198901 198902 198903 198904 198905 198906 198907 198908 198909 198910 198911 198912
Water	Watch 115.4 121.2 76.6 27 111.2 82.8 170.6 5.3 2.7 3.3 10.2 8.2
Help3 0.39 33.11 97.67 65.28 18.11 15.09 3.37 3.1 78.16 120.12 33.05 22.21
Budyko 1.09 42.15 130.03 25.82 13.19 7.96 7.21 3.64 149.78 158.78 56.93 28.3
Year/Month 199001 199002 199003 199004 199005 199006 199007 199008 199009 199010 199011 199012
Water	Watch 76.8 163.7 141.2 94.9 107.9 64.6 2.5 6.5 2.7 5.3 16.8 44.5
Help3 15.59 4.65 23.59 36.36 75.19 86.54 54.65 19.7 9.32 0 57.09 14.25
Budyko 16.2 1.92 32.9 21.52 54.34 42.49 42.83 11.91 7.1 0.4 179.06 39.33
Year/Month 199101 199102 199103 199104 199105 199106 199107 199108 199109 199110 199111 199112
Water	Watch 86.1 127.2 51.5 462.2 147.4 10 4.5 3.6 16.1 7 27.8 108.2
Help3 34.19 79.79 22.89 39.59 93.42 11.97 8.08 29.36 1.07 70.87 3.22 18.42
Budyko 56.64 102.18 18.3 14.25 51.03 12.36 7.6 23.49 4.25 90.13 7.84 46.43
Year/Month 199201 199202 199203 199204 199205 199206 199207 199208 199209 199210 199211 199212
Water	Watch 51 163.4 120.3 16.8 21 62.6 10.7 15.7 5 4.1 21.5 55.6
Help3 10.94 26.16 1.83 22.38 45.01 4.93 0.42 25.67 2.77 5.3 58.98 158.57
Budyko 39.62 57.02 2.57 24.36 19.29 4.4 2.75 24.47 4.34 4.79 147.83 278.72
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Year/Month 199301 199302 199303 199304 199305 199306 199307 199308 199309 199310 199311 199312
Water	Watch 87.5 28.9 78.6 109.6 31 61.6 2.4 3 1.5 6 18.5 23.9
Help3 19.32 109.91 81.99 105.23 35.97 29.3 29.88 105.88 0.05 47.12 22.05 12.02
Budyko 110.3 69.91 7.51 43.78 17.92 22.75 22.3 81.3 0.3 69.52 33.54 36.75
Year/Month 199401 199402 199403 199404 199405 199406 199407 199408 199409 199410 199411 199412
Water	Watch 108 118.4 81.4 32.1 32.3 7.8 7.7 5.4 1.3 31.2 14.3 93
Help3 30.86 66.37 98.17 3.46 25.69 12.79 18.18 14.6 0.48 4.68 15.7 7.05
Budyko 72.72 44.1 72.6 1.22 15.72 6.43 16.42 13.69 2.54 8.87 60.92 22.61
Year/Month 199501 199502 199503 199504 199505 199506 199507 199508 199509 199510 199511 199512
Water	Watch 109.6 26.9 113.7 68.3 18.8 7.1 3.6 0.7 0.6 2.3 1.5 9.6
Help3 58.71 6.5 12.04 5.63 19.64 97.81 0.65 2.01 2.33 91.43 73.24 39.44
Budyko 154.58 7.5 15.11 3.88 18.11 55.54 1.33 3.4 2.72 244.31 173.73 61.79
Year/Month 199601 199602 199603 199604 199605 199606 199607 199608 199609 199610 199611 199612
Water	Watch 12.1 9.6 26.4 22.4 3.9 7.6 8.3 34.9 50.7 17.3 25.5 49.8
Help3 95.69 17.07 30.09 36.34 49.92 8.75 1.77 8.35 2.18 63.06 12.37 17.61
Budyko 50.2 6.93 14.21 18.52 34.55 7.42 2.87 6.9 6.05 206.98 22.3 32.55
Year/Month 199701 199702 199703 199704 199705 199706 199707 199708 199709 199710 199711 199712
Water	Watch 106.3 133.4 143.9 126 98.2 21.3 6.9 4 2 5.2 9.9 57.1
Help3 1.29 66.59 62.46 63.1 92.63 9.77 123.07 92.13 158.16 3.12 46.27 25.6
Budyko 1.23 81.32 48.82 21.65 42.45 9.48 114.25 47.37 147.25 2.71 87.03 43.53
Year/Month 199801 199802 199803 199804 199805 199806 199807 199808 199809 199810 199811 199812
Water	Watch 100.6 53.3 97.9 23.4 6.5 1.6 0.8 7.9 11.4 6.8 13.2 73.5
Help3 68.5 48.02 20.44 4.72 87.82 6.54 0.25 4.24 133.66 9.99 32.97 67.94
Budyko 62.34 35.74 15.64 4.26 69.24 3.73 1.6 4.08 172.29 9.11 84.13 122.52
Year/Month 199901 199902 199903 199904 199905 199906 199907 199908 199909 199910 199911 199912
Water	Watch 183.9 72.6 51.6 86 7.2 20.3 5.4 0.4 0.2 1 3.5 5.9
Help3 23.32 59.95 0.04 10.6 27.71 16.93 16 14.41 47.65 26.66 21.06 122.39
Budyko 25.66 59.63 0.13 13.02 13.37 7.85 14.27 16.13 41.36 38.67 48.6 207.54
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Year/Month 200001 200002 200003 200004 200005 200006 200007 200008 200009 200010 200011 200012
Water	Watch 5.9 7.3 24.2 54.7 51 7.8 2.2 0.3 0 0 30.4 109.3
Help3 39.37 25.54 35.13 64.23 69.59 30.85 33.96 53.33 33.49 0 145.87 62.47
Budyko 59.24 13.09 22.69 35.59 52.42 14.96 12.89 34.16 40.79 0 251.93 86.01
Year/Month 200101 200102 200103 200104 200105 200106 200107 200108 200109 200110 200111 200112
Water	Watch 122.4 139.8 211.4 35.4 38.9 11.8 2.7 0.7 2 10.5 34.4 230.5
Help3 5.51 52.57 37.85 57.41 15.78 1.87 0 0.94 2.31 21.13 21.48 23.93
Budyko 8.18 46.47 37.37 44.62 7.1 2.32 0.28 1.6 5.2 39.98 43.95 70.09
Year/Month 200201 200202 200203 200204 200205 200206 200207 200208 200209 200210 200211 200212
Water	Watch 56.2 32 93.6 62.9 7.2 6.3 4.6 2.7 1.3 3.6 9.5 122.2
Help3 9.76 35.09 2.68 33.32 6.81 6.82 27.85 13.12 2.04 15.8 3.9 18.62
Budyko 34.52 68.79 3.25 21.38 5.75 6.22 23.85 11.55 3.13 17.85 6.27 87.77
Year/Month 200301 200302 200303 200304 200305 200306 200307 200308 200309 200310 200311 200312
Water	Watch 30.8 161 72.7 53 38.5 7.4 3.7 1.1 0.5 0.3 3.8 6.9
Help3 40.12 76.78 12.93 60.67 13.16 8.51 58.78 5.2 3.82 9.34 46.95 1.8
Budyko 133.01 92.82 11.5 56.71 7.77 8.08 23.77 5.91 5.78 21.51 138.76 4.22
Year/Month 200401 200402 200403 200404 200405 200406 200407 200408 200409 200410 200411 200412
Water	Watch 12.4 90 123.7 23.2 50.8 89.8 39.5 4.7 0.4 44.8 92.2 138.8
Help3 75.99 37.2 15.34 25.64 4.2 19.64 69.23 6.65 11.56 0 1.06 11.89
Budyko 119.51 32.01 9.33 18.14 3.15 12.23 45.14 11.13 7.13 0.32 4.7 83.97
Year/Month 200501 200502 200503 200504 200505 200506 200507 200508 200509 200510 200511 200512
Water	Watch 86.2 91.8 26.7 58.4 10.4 4 0.7 0 0.3 0.3 2 6.9
Help3 43.15 40.35 17.22 15.11 0.31 2.08 1.07 6.32 8.76 16.91 59.17 11.17
Budyko 155.88 64.53 17.5 5.56 1.12 2.74 2.91 5.19 11.74 28.44 131.24 34
Year/Month 200601 200602 200603 200604 200605 200606 200607 200608 200609 200610 200611 200612
Water	Watch 15.6 19.9 53.2 14.1 15.7 1.1 0 0 0 0.3 1.1 18.5
Help3 6.07 52.21 35.82 7.23 6.46 0.47 83.46 12.66 1.66 1.63 11.98 30.08
Budyko 4.88 33.76 18.9 5.33 3.19 2.45 118.27 17.51 4.16 2.55 67.74 156.68
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Year/Month 200701 200702 200703 200704 200705 200706 200707 200708 200709 200710 200711 200712
Water	Watch 114.6 32.1 20.8 35 10.1 3 65.9 0.4 1.3 1.8 9.1 18
Help3 3.9 22.86 16.1 0.22 13.6 37.88 72.75 0.06 7.6 0.96 28.6 40.16
Budyko 4.43 20.36 15.6 1.23 10.35 31.32 69.29 0.36 5.16 0.99 39.42 61.21
Year/Month 200801 200802 200803 200804 200805 200806 200807 200808 200809 200810 200811 200812
Water	Watch 13.6 51.3 40.2 20.2 9.6 4.4 1.6 7 33.7 2.6 8.8 42.5
Help3 16.1 33.51 4.39 84.82 2.64 2.46 22.95 2.57 1.27 2.67 17.96 28.4
Budyko 22.67 12.98 2.88 43.11 3.06 3.62 12.32 6.61 3.63 4.51 134.75 51.53
Year/Month 200901 200902 200903 200904 200905 200906 200907 200908 200909 200910 200911 200912
Water	Watch 24.7 12.5 54 35.5 116.5 3.1 1.5 2.6 45.1 296.9 71.4 166.4
Help3 15.36 2.31 19.63 3.54 19.07 0.67 0.26 0.64 1.94 0.39 15.51 0.82
Budyko 38.89 5.91 16.81 2.69 11.56 1.02 0.9 2.57 2.59 0.19 129.69 2
Year/Month 201001 201002 201003 201004 201005 201006 201007 201008 201009 201010 201011 201012
Water	Watch 101 70 27.9 12.3 2.5 1 4.4 0.7 0.6 0 10.3 11.2
Help3 56.72 33.04 29 25.15 20.55 1.53 27.95 0.52 1.48 85.53 23.06 64.4
Budyko 350.01 45.9 27.92 16.83 7.79 3.4 17.5 1.53 2.52 399.07 60.4 49.11
Year/Month 201101 201102 201103 201104 201105 201106 201107 201108 201109 201110 201111 201112
Water	Watch 19.7 13.6 6.4 15.3 10 0.6 0 0 0 0 0 23.5
Help3 117.32 16.37 51.02 27.7 34.94 2.22 8.11 0.49 0.42 0.55 113.28 25.26
Budyko 37.17 16.52 40.57 15.52 20.34 1.2 11.47 0.91 0.89 1.47 450.92 139.72
Year/Month 201201 201202 201203 201204 201205 201206 201207 201208 201209 201210 201211 201212
Water	Watch 17.8 19.5 100.3 40.6 0.5 0.2 0.3 0 1.6 5.5 9.4 18.5
Help3 20.5 79.29 4.32 10.2 15.49 49.87 0.86 0.31 0.8 48.8 9.79 20.49
Budyko 25.63 69.3 1.8 11.19 9.28 16.59 1.59 1.86 1.57 292.57 19.21 90.95
Year/Month 201301 201302 201303 201304 201305 201306 201307 201308 201309 201310 201311 201312
Water	Watch 49.9 28.4 24.2 56.5 12.8 14.9 0.6 0.1 0 1.2 21 72.1
Help3 47.6 47.79 18.61 26.73 42.38 4.04 0.2 0.16 0.55 20.95 6.28 37.87
Budyko 43.18 26.1 8.59 22.71 27.77 2.79 0.98 1.32 1.82 135.03 19.63 169.56
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Year/Month 201401 201402 201403 201404 201405 201406 201407 201408 201409 201410 201411 201412
Water	Watch 17.1 32.4 36.6 95 31.3 11.7 5.9 6.5 1 7.1 6.8 11.4
Help3 22.5 24.49 20.37 2.87 90.88 14.28 2.75 0.47 7.59 0.42 4.85 32.41
Budyko 9.63 20.98 12.9 2.39 82.24 12.63 2.45 0.88 14.18 0.87 70.18 185.5
Year/Month 201501 201502 201503 201504 201505 201506 201507 201508 201509 201510 201511 201512
Water	Watch 83.6 42 130.5 45.1 66.1 39.7 9.4 0 0 0.1 24.5 115.8
Help3 72.29 3.84 13.21 4.3 4.09 2.37 8.12 25.22 15.63 8.38 15.56 26.71
Budyko 261.36 3.47 12.46 1.95 5.38 4.72 9.32 26.99 6.87 9.32 59.72 31.85
Year/Month 201601 201602 201603 201604 201605 201606 201607 201608 201609
Water	Watch 50.4 49.6 312.2 79.7 30.2 12.3 2.4 35.1 3.5
Help3 36.16 6.84 24.56 4.75 36.19 95.4 16.44 1.18 2.82
Budyko 31.15 2.17 26.48 4.15 16.78 61.93 11.48 1.4 3.95
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Figure	22,	23,	and	24	Mean	annual	runoff	of	each	HRUs	 E	=	Early	C.	/	M	=	Mid	C.	/	L	=	Late	C.
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
1 33.575 -93.334 1.048 1.215 1.386 1.228 1.524 1.402
2 33.512 -93.299 0.253 0.294 0.335 0.297 0.368 0.339
3 33.506 -93.332 0.575 0.667 0.760 0.674 0.837 0.769
4 33.511 -93.363 0.189 0.219 0.250 0.222 0.275 0.253
5 33.54 -93.295 0.673 0.780 0.889 0.789 0.978 0.900
6 33.542 -93.333 0.826 0.957 1.092 0.968 1.201 1.104
7 33.542 -93.369 0.607 0.703 0.802 0.711 0.882 0.811
8 33.506 -93.312 0.010 0.012 0.013 0.012 0.015 0.013
9 33.506 -93.312 0.010 0.012 0.013 0.012 0.015 0.013
10 33.542 -93.313 0.014 0.016 0.019 0.017 0.021 0.019
11 33.542 -93.313 0.014 0.016 0.019 0.017 0.021 0.019
12 33.491 -93.278 0.097 0.138 0.147 0.143 0.175 0.167
13 33.435 -93.299 0.010 0.014 0.015 0.015 0.018 0.017
14 33.435 -93.318 0.006 0.009 0.010 0.010 0.012 0.011
15 33.466 -93.263 0.081 0.116 0.123 0.120 0.147 0.140
16 33.459 -93.292 0.290 0.416 0.442 0.429 0.525 0.502
17 33.46 -93.333 0.277 0.397 0.422 0.409 0.501 0.480
18 33.466 -93.372 0.184 0.263 0.280 0.271 0.332 0.318
19 33.471 -93.404 0.050 0.067 0.075 0.069 0.087 0.081
20 33.495 -93.288 0.209 0.299 0.317 0.308 0.377 0.361
21 33.486 -93.337 0.092 0.131 0.140 0.135 0.166 0.159
22 33.497 -93.378 0.238 0.290 0.362 0.300 0.430 0.352
23 33.495 -93.403 0.093 0.123 0.138 0.128 0.160 0.149
24 33.525 -93.389 0.014 0.018 0.021 0.017 0.025 0.021
25 33.458 -93.313 0.005 0.007 0.008 0.007 0.009 0.009
26 33.458 -93.313 0.005 0.007 0.008 0.007 0.009 0.009
27 33.485 -93.313 0.001 0.002 0.002 0.002 0.003 0.003
28 33.485 -93.313 0.001 0.002 0.002 0.002 0.003 0.003
29 33.435 -93.312 0.000 0.001 0.001 0.001 0.001 0.001
30 33.435 -93.312 0.000 0.001 0.001 0.001 0.001 0.001
31 33.438 -93.295 0.003 0.005 0.005 0.005 0.006 0.006
32 33.438 -93.295 0.003 0.005 0.005 0.005 0.006 0.006
33 33.438 -93.319 0.002 0.002 0.002 0.002 0.003 0.003
34 33.438 -93.319 0.002 0.002 0.002 0.002 0.003 0.003
35 33.438 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
36 33.438 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
37 33.438 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
38 33.438 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
39 33.436 -93.447 2.372 2.582 2.693 2.524 2.977 2.808
40 33.415 -93.428 1.114 1.213 1.265 1.186 1.399 1.319
189
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
41 33.416 -93.454 2.169 2.493 2.463 2.436 2.723 2.705
42 33.459 -93.425 1.655 1.802 1.880 1.762 2.078 1.960
43 33.491 -93.424 0.953 1.037 1.082 1.014 1.196 1.128
44 33.417 -93.438 0.046 0.050 0.052 0.049 0.058 0.055
45 33.417 -93.438 0.046 0.050 0.052 0.049 0.058 0.055
46 33.438 -93.429 0.018 0.019 0.020 0.019 0.022 0.021
47 33.438 -93.429 0.018 0.019 0.020 0.019 0.022 0.021
48 33.438 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
49 33.438 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
50 33.438 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
51 33.38 -93.427 1.141 1.242 1.295 1.214 1.432 1.351
52 33.396 -93.383 0.022 0.028 0.031 0.028 0.036 0.033
53 33.42 -93.341 0.229 0.300 0.333 0.301 0.378 0.346
54 33.417 -93.375 0.410 0.536 0.595 0.537 0.676 0.618
55 33.418 -93.408 0.255 0.311 0.361 0.312 0.403 0.359
56 33.44 -93.342 0.027 0.036 0.039 0.036 0.045 0.041
57 33.447 -93.379 0.160 0.210 0.233 0.210 0.265 0.242
58 33.45 -93.405 0.107 0.131 0.152 0.131 0.169 0.151
59 33.437 -93.34 0.005 0.006 0.007 0.006 0.008 0.007
60 33.437 -93.34 0.005 0.006 0.007 0.006 0.008 0.007
61 33.438 -93.375 0.007 0.009 0.010 0.009 0.012 0.011
62 33.438 -93.375 0.007 0.009 0.010 0.009 0.012 0.011
63 33.438 -93.409 0.005 0.006 0.006 0.006 0.007 0.006
64 33.438 -93.409 0.005 0.006 0.006 0.006 0.007 0.006
65 33.349 -93.385 0.053 0.066 0.076 0.068 0.084 0.078
66 33.346 -93.407 0.067 0.083 0.096 0.086 0.106 0.098
67 33.392 -93.35 0.018 0.024 0.027 0.024 0.030 0.028
68 33.377 -93.377 0.372 0.461 0.529 0.474 0.587 0.544
69 33.375 -93.406 0.209 0.249 0.296 0.256 0.331 0.295
70 33.342 -93.35 0.011 0.018 0.018 0.017 0.020 0.019
71 33.266 -93.42 0.020 0.029 0.030 0.030 0.033 0.034
72 33.259 -93.439 0.001 0.002 0.002 0.002 0.002 0.002
73 33.411 -93.324 0.081 0.127 0.128 0.126 0.146 0.146
74 33.439 -93.29 0.001 0.001 0.001 0.001 0.002 0.001
75 33.261 -93.438 0.000 0.000 0.000 0.000 0.001 0.001
76 33.261 -93.438 0.000 0.000 0.000 0.000 0.001 0.001
77 33.304 -93.313 0.001 0.003 0.002 0.002 0.002 0.003
78 33.304 -93.313 0.001 0.003 0.002 0.002 0.002 0.003
79 33.313 -93.304 0.001 0.002 0.002 0.002 0.002 0.003
80 33.313 -93.304 0.001 0.002 0.002 0.002 0.002 0.003
81 33.313 -93.333 0.004 0.006 0.006 0.005 0.006 0.006
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Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
82 33.313 -93.333 0.004 0.006 0.006 0.005 0.006 0.006
83 33.313 -93.375 0.004 0.006 0.006 0.005 0.006 0.006
84 33.313 -93.375 0.004 0.006 0.006 0.005 0.006 0.006
85 33.312 -93.401 0.001 0.001 0.001 0.001 0.001 0.001
86 33.312 -93.401 0.001 0.001 0.001 0.001 0.001 0.001
87 33.333 -93.313 0.004 0.007 0.006 0.006 0.006 0.007
88 33.333 -93.313 0.004 0.007 0.006 0.006 0.006 0.007
89 33.375 -93.313 0.004 0.006 0.006 0.005 0.006 0.006
90 33.375 -93.313 0.004 0.006 0.006 0.005 0.006 0.006
91 33.415 -93.313 0.003 0.005 0.005 0.005 0.006 0.006
92 33.415 -93.313 0.003 0.005 0.005 0.005 0.006 0.006
93 33.437 -93.291 0.001 0.001 0.001 0.001 0.002 0.002
94 33.437 -93.291 0.001 0.001 0.001 0.001 0.002 0.002
95 33.313 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
96 33.313 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
97 33.313 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
98 33.313 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
99 33.305 -93.305 0.026 0.057 0.042 0.055 0.047 0.063
100 33.297 -93.335 0.151 0.278 0.241 0.265 0.270 0.305
101 33.295 -93.375 0.181 0.334 0.289 0.318 0.324 0.366
102 33.291 -93.404 0.074 0.109 0.113 0.111 0.125 0.128
103 33.332 -93.305 0.068 0.126 0.109 0.120 0.123 0.138
104 33.333 -93.333 0.208 0.324 0.333 0.308 0.374 0.355
105 33.331 -93.373 0.182 0.283 0.292 0.270 0.328 0.311
106 33.318 -93.399 0.009 0.013 0.013 0.013 0.015 0.015
107 33.377 -93.302 0.101 0.157 0.162 0.150 0.182 0.173
108 33.374 -93.333 0.202 0.314 0.324 0.299 0.363 0.345
109 33.364 -93.359 0.027 0.041 0.043 0.040 0.048 0.046
110 33.416 -93.296 0.151 0.236 0.237 0.234 0.272 0.271
111 33.38 -93.218 0.272 0.299 0.312 0.300 0.344 0.325
112 33.415 -93.276 0.554 0.605 0.631 0.606 0.698 0.657
113 33.451 -93.249 1.370 1.497 1.562 1.500 1.727 1.625
114 33.441 -93.273 0.050 0.055 0.057 0.055 0.063 0.060
115 33.339 -93.188 0.013 0.015 0.015 0.015 0.017 0.016
116 33.339 -93.188 0.013 0.015 0.015 0.015 0.017 0.016
117 33.438 -93.253 0.039 0.043 0.045 0.043 0.049 0.046
118 33.438 -93.253 0.039 0.043 0.045 0.043 0.049 0.046
119 33.437 -93.273 0.005 0.005 0.005 0.005 0.006 0.006
120 33.437 -93.273 0.005 0.005 0.005 0.005 0.006 0.006
121 33.338 -93.186 0.018 0.020 0.020 0.020 0.022 0.021
122 33.343 -93.207 1.210 1.354 1.378 1.354 1.517 1.464
191
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
123 33.352 -93.243 0.140 0.156 0.159 0.156 0.175 0.169
124 33.374 -93.209 2.637 2.794 3.001 2.799 3.304 3.029
125 33.375 -93.25 2.854 3.024 3.249 3.030 3.577 3.279
126 33.381 -93.276 0.441 0.482 0.503 0.483 0.556 0.523
127 33.41 -93.216 1.182 1.301 1.355 1.305 1.494 1.413
128 33.416 -93.25 2.672 2.940 3.063 2.949 3.376 3.194
129 33.244 -93.227 0.160 0.176 0.167 0.175 0.182 0.188
130 33.264 -93.184 0.275 0.297 0.291 0.298 0.317 0.320
131 33.25 -93.209 5.029 5.542 5.245 5.500 5.710 5.896
132 33.224 -93.216 0.754 0.831 0.786 0.825 0.856 0.884
133 33.224 -93.239 0.553 0.609 0.577 0.605 0.628 0.648
134 33.229 -93.273 0.001 0.001 0.001 0.001 0.001 0.001
135 33.239 -93.249 2.497 2.751 2.604 2.731 2.835 2.927
136 33.24 -93.28 0.703 0.783 0.743 0.783 0.810 0.840
137 33.258 -93.188 0.055 0.060 0.059 0.060 0.064 0.065
138 33.258 -93.188 0.055 0.060 0.059 0.060 0.064 0.065
139 33.292 -93.188 0.091 0.099 0.096 0.099 0.105 0.106
140 33.292 -93.188 0.091 0.099 0.096 0.099 0.105 0.106
141 33.313 -93.172 0.070 0.073 0.073 0.073 0.080 0.078
142 33.313 -93.172 0.070 0.073 0.073 0.073 0.080 0.078
143 33.313 -93.198 0.045 0.047 0.047 0.047 0.051 0.050
144 33.313 -93.198 0.045 0.047 0.047 0.047 0.051 0.050
145 33.323 -93.187 0.045 0.047 0.047 0.047 0.052 0.051
146 33.323 -93.187 0.045 0.047 0.047 0.047 0.052 0.051
147 33.313 -93.188 0.002 0.002 0.002 0.002 0.002 0.002
148 33.313 -93.188 0.002 0.002 0.002 0.002 0.002 0.002
149 33.313 -93.188 0.002 0.002 0.002 0.002 0.002 0.002
150 33.313 -93.188 0.002 0.002 0.002 0.002 0.002 0.002
151 33.294 -93.175 3.053 3.300 3.225 3.304 3.519 3.551
152 33.289 -93.203 3.830 4.141 4.047 4.146 4.415 4.455
153 33.325 -93.171 2.593 2.712 2.739 2.719 2.988 2.924
154 33.321 -93.196 0.964 1.008 1.018 1.011 1.111 1.087
155 33.303 -93.255 0.280 0.295 0.294 0.295 0.321 0.317
156 33.267 -93.227 0.131 0.142 0.137 0.142 0.150 0.152
157 33.26 -93.251 3.070 3.335 3.230 3.336 3.519 3.582
158 33.253 -93.28 0.764 0.836 0.804 0.836 0.877 0.899
159 33.313 -93.218 0.049 0.051 0.051 0.051 0.056 0.055
160 33.313 -93.218 0.049 0.051 0.051 0.051 0.056 0.055
161 33.313 -93.25 0.097 0.102 0.102 0.102 0.111 0.110
162 33.313 -93.25 0.097 0.102 0.102 0.102 0.111 0.110
163 33.312 -93.284 0.059 0.062 0.062 0.062 0.067 0.067
192
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
164 33.312 -93.284 0.059 0.062 0.062 0.062 0.067 0.067
165 33.297 -93.222 1.581 1.717 1.663 1.717 1.812 1.845
166 33.292 -93.25 5.670 6.160 5.963 6.160 6.499 6.616
167 33.298 -93.281 1.811 1.981 1.906 1.981 2.078 2.129
168 33.326 -93.217 2.000 2.105 2.103 2.108 2.292 2.265
169 33.332 -93.25 5.388 5.672 5.667 5.680 6.176 6.104
170 33.334 -93.285 3.696 3.918 3.890 3.923 4.242 4.218
171 33.356 -93.268 0.075 0.080 0.079 0.080 0.087 0.086
172 33.37 -93.285 2.020 2.141 2.126 2.143 2.318 2.305
173 33.233 -93.324 0.005 0.014 0.007 0.014 0.008 0.016
174 33.185 -93.311 0.001 0.001 0.001 0.001 0.001 0.001
175 33.179 -93.335 0.031 0.057 0.048 0.057 0.053 0.067
176 33.18 -93.372 0.022 0.041 0.034 0.041 0.038 0.048
177 33.217 -93.261 0.024 0.069 0.037 0.069 0.041 0.080
178 33.21 -93.292 0.077 0.219 0.118 0.219 0.130 0.254
179 33.208 -93.333 0.084 0.195 0.129 0.195 0.142 0.226
180 33.208 -93.369 0.062 0.144 0.096 0.144 0.106 0.168
181 33.23 -93.261 0.001 0.002 0.001 0.002 0.001 0.002
182 33.251 -93.296 0.062 0.178 0.095 0.177 0.105 0.206
183 33.25 -93.333 0.085 0.197 0.130 0.197 0.144 0.229
184 33.239 -93.365 0.023 0.054 0.036 0.054 0.039 0.062
185 33.188 -93.31 0.000 0.000 0.000 0.000 0.000 0.000
186 33.188 -93.31 0.000 0.000 0.000 0.000 0.000 0.000
187 33.188 -93.333 0.001 0.003 0.002 0.003 0.002 0.004
188 33.188 -93.333 0.001 0.003 0.002 0.003 0.002 0.004
189 33.188 -93.371 0.001 0.003 0.002 0.003 0.002 0.003
190 33.188 -93.371 0.001 0.003 0.002 0.003 0.002 0.003
191 33.208 -93.313 0.001 0.004 0.002 0.004 0.002 0.005
192 33.208 -93.313 0.001 0.004 0.002 0.004 0.002 0.005
193 33.25 -93.313 0.001 0.004 0.002 0.004 0.002 0.005
194 33.25 -93.313 0.001 0.004 0.002 0.004 0.002 0.005
195 33.185 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
196 33.185 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
197 33.284 -93.312 0.001 0.003 0.002 0.003 0.002 0.003
198 33.284 -93.312 0.001 0.003 0.002 0.003 0.002 0.003
199 33.188 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
200 33.188 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
201 33.188 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
202 33.188 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
203 33.284 -93.295 0.054 0.142 0.091 0.133 0.101 0.153
204 33.278 -93.327 0.027 0.057 0.045 0.054 0.050 0.062
193
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
205 33.323 -93.443 0.054 0.075 0.082 0.078 0.091 0.090
206 33.178 -93.392 0.018 0.027 0.025 0.026 0.028 0.031
207 33.178 -93.399 0.013 0.019 0.019 0.019 0.021 0.022
208 33.209 -93.39 0.055 0.080 0.077 0.079 0.085 0.092
209 33.21 -93.416 0.180 0.260 0.249 0.256 0.277 0.299
210 33.218 -93.45 0.068 0.099 0.095 0.097 0.105 0.114
211 33.269 -93.353 0.001 0.002 0.002 0.002 0.002 0.003
212 33.254 -93.379 0.152 0.262 0.211 0.259 0.235 0.301
213 33.248 -93.416 0.185 0.267 0.256 0.263 0.285 0.307
214 33.25 -93.458 0.200 0.288 0.277 0.285 0.308 0.332
215 33.259 -93.486 0.040 0.055 0.061 0.058 0.067 0.066
216 33.188 -93.392 0.001 0.001 0.001 0.001 0.001 0.001
217 33.188 -93.392 0.001 0.001 0.001 0.001 0.001 0.001
218 33.188 -93.4 0.001 0.001 0.001 0.001 0.001 0.001
219 33.188 -93.4 0.001 0.001 0.001 0.001 0.001 0.001
220 33.214 -93.437 0.003 0.004 0.004 0.004 0.004 0.004
221 33.214 -93.437 0.003 0.004 0.004 0.004 0.004 0.004
222 33.249 -93.437 0.003 0.005 0.004 0.005 0.005 0.005
223 33.249 -93.437 0.003 0.005 0.004 0.005 0.005 0.005
224 33.292 -93.438 0.004 0.005 0.005 0.005 0.006 0.006
225 33.292 -93.438 0.004 0.005 0.005 0.005 0.006 0.006
226 33.313 -93.421 0.003 0.004 0.004 0.004 0.005 0.005
227 33.313 -93.421 0.003 0.004 0.004 0.004 0.005 0.005
228 33.313 -93.454 0.003 0.005 0.004 0.005 0.005 0.006
229 33.313 -93.454 0.003 0.005 0.004 0.005 0.005 0.006
230 33.333 -93.438 0.004 0.005 0.005 0.005 0.006 0.006
231 33.333 -93.438 0.004 0.005 0.005 0.005 0.006 0.006
232 33.313 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
233 33.313 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
234 33.313 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
235 33.313 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
236 33.275 -93.353 0.002 0.003 0.003 0.003 0.003 0.003
237 33.275 -93.372 0.033 0.055 0.052 0.055 0.058 0.064
238 33.292 -93.424 0.136 0.188 0.205 0.195 0.227 0.225
239 33.292 -93.457 0.200 0.277 0.303 0.287 0.335 0.332
240 33.337 -93.394 0.002 0.003 0.004 0.003 0.004 0.004
241 33.331 -93.42 0.169 0.234 0.256 0.243 0.283 0.280
242 33.332 -93.455 0.177 0.292 0.268 0.302 0.297 0.348
243 33.359 -93.427 0.028 0.038 0.042 0.040 0.047 0.046
244 33.153 -93.178 0.181 0.223 0.207 0.222 0.228 0.243
245 33.247 -93.169 1.616 1.992 1.852 1.981 2.038 2.170
194
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
246 33.096 -93.136 0.419 0.457 0.461 0.441 0.499 0.480
247 33.096 -93.163 0.796 0.868 0.876 0.838 0.946 0.911
248 33.102 -93.203 0.163 0.178 0.180 0.172 0.194 0.187
249 33.119 -93.136 0.800 0.930 0.880 0.897 0.951 0.975
250 33.125 -93.167 2.203 2.563 2.424 2.470 2.620 2.685
251 33.125 -93.208 2.170 2.524 2.387 2.433 2.580 2.644
252 33.13 -93.237 0.591 0.684 0.677 0.682 0.745 0.748
253 33.169 -93.14 0.538 0.623 0.617 0.621 0.679 0.681
254 33.167 -93.167 2.092 2.422 2.398 2.414 2.639 2.648
255 33.167 -93.208 2.092 2.422 2.398 2.414 2.639 2.648
256 33.164 -93.236 0.600 0.694 0.687 0.692 0.756 0.759
257 33.202 -93.142 0.327 0.403 0.374 0.389 0.412 0.439
258 33.208 -93.167 2.052 2.530 2.353 2.517 2.589 2.757
259 33.205 -93.204 1.519 1.873 1.741 1.811 1.916 2.040
260 33.19 -93.23 0.003 0.004 0.004 0.004 0.004 0.005
261 33.234 -93.191 0.075 0.092 0.086 0.092 0.094 0.100
262 33.125 -93.188 0.038 0.044 0.041 0.042 0.045 0.046
263 33.125 -93.188 0.038 0.044 0.041 0.042 0.045 0.046
264 33.208 -93.188 0.036 0.044 0.041 0.044 0.045 0.048
265 33.208 -93.188 0.036 0.044 0.041 0.044 0.045 0.048
266 33.238 -93.187 0.015 0.018 0.017 0.018 0.018 0.020
267 33.238 -93.187 0.015 0.018 0.017 0.018 0.018 0.020
268 33.101 -93.187 0.005 0.006 0.006 0.006 0.006 0.006
269 33.101 -93.187 0.005 0.006 0.006 0.006 0.006 0.006
270 33.188 -93.142 0.007 0.009 0.009 0.009 0.009 0.010
271 33.188 -93.142 0.007 0.009 0.009 0.009 0.009 0.010
272 33.167 -93.188 0.036 0.041 0.041 0.041 0.045 0.045
273 33.167 -93.188 0.036 0.041 0.041 0.041 0.045 0.045
274 33.188 -93.167 0.036 0.044 0.041 0.044 0.045 0.048
275 33.188 -93.167 0.036 0.044 0.041 0.044 0.045 0.048
276 33.188 -93.208 0.036 0.044 0.041 0.044 0.045 0.048
277 33.188 -93.208 0.036 0.044 0.041 0.044 0.045 0.048
278 33.188 -93.229 0.000 0.000 0.000 0.000 0.000 0.000
279 33.188 -93.229 0.000 0.000 0.000 0.000 0.000 0.000
280 33.188 -93.188 0.001 0.001 0.001 0.001 0.001 0.001
281 33.188 -93.188 0.001 0.001 0.001 0.001 0.001 0.001
282 33.188 -93.188 0.001 0.001 0.001 0.001 0.001 0.001
283 33.188 -93.188 0.001 0.001 0.001 0.001 0.001 0.001
284 33.274 -93.168 0.112 0.136 0.132 0.134 0.146 0.147
285 33.139 -93.298 0.150 0.186 0.169 0.184 0.186 0.198
286 33.1 -93.303 0.213 0.223 0.237 0.221 0.256 0.237
195
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
287 33.097 -93.334 0.743 0.828 0.826 0.819 0.894 0.876
288 33.099 -93.357 0.079 0.088 0.088 0.088 0.096 0.094
289 33.126 -93.257 1.505 1.708 1.728 1.657 1.904 1.841
290 33.126 -93.292 2.364 2.635 2.630 2.608 2.847 2.788
291 33.125 -93.333 2.440 2.719 2.715 2.691 2.938 2.878
292 33.128 -93.36 0.527 0.587 0.586 0.581 0.635 0.621
293 33.168 -93.256 1.797 1.996 2.026 1.976 2.228 2.135
294 33.167 -93.292 2.334 2.649 2.680 2.570 2.953 2.855
295 33.153 -93.324 0.446 0.506 0.512 0.491 0.564 0.546
296 33.21 -93.223 0.320 0.398 0.361 0.393 0.397 0.424
297 33.202 -93.247 1.527 1.900 1.721 1.876 1.893 2.023
298 33.19 -93.285 0.206 0.248 0.237 0.240 0.261 0.266
299 33.125 -93.313 0.042 0.047 0.047 0.046 0.051 0.050
300 33.125 -93.313 0.042 0.047 0.047 0.046 0.051 0.050
301 33.188 -93.29 0.037 0.044 0.042 0.043 0.047 0.048
302 33.188 -93.29 0.037 0.044 0.042 0.043 0.047 0.048
303 33.1 -93.312 0.008 0.008 0.008 0.008 0.009 0.008
304 33.1 -93.312 0.008 0.008 0.008 0.008 0.009 0.008
305 33.187 -93.25 0.042 0.050 0.048 0.049 0.053 0.053
306 33.187 -93.25 0.042 0.050 0.048 0.049 0.053 0.053
307 33.164 -93.312 0.035 0.039 0.040 0.038 0.044 0.042
308 33.164 -93.312 0.035 0.039 0.040 0.038 0.044 0.042
309 33.242 -93.519 1.147 1.226 1.274 1.194 1.397 1.339
310 33.135 -93.429 0.706 0.755 0.784 0.735 0.859 0.824
311 33.133 -93.45 1.158 1.237 1.286 1.205 1.409 1.352
312 33.163 -93.429 1.112 1.188 1.235 1.157 1.353 1.298
313 33.168 -93.455 2.423 2.590 2.692 2.521 2.950 2.829
314 33.204 -93.464 1.895 2.025 2.105 1.971 2.307 2.212
315 33.213 -93.495 2.002 2.140 2.224 2.083 2.437 2.337
316 33.231 -93.476 0.048 0.052 0.054 0.050 0.059 0.057
317 33.247 -93.503 2.529 2.703 2.809 2.631 3.079 2.953
318 33.133 -93.438 0.033 0.035 0.036 0.034 0.040 0.038
319 33.133 -93.438 0.033 0.035 0.036 0.034 0.040 0.038
320 33.165 -93.438 0.049 0.053 0.055 0.051 0.060 0.058
321 33.165 -93.438 0.049 0.053 0.055 0.051 0.060 0.058
322 33.187 -93.462 0.043 0.046 0.048 0.045 0.052 0.050
323 33.187 -93.462 0.043 0.046 0.048 0.045 0.052 0.050
324 33.108 -93.481 0.100 0.161 0.119 0.160 0.152 0.168
325 33.003 -93.424 0.158 0.216 0.187 0.215 0.240 0.226
326 33.004 -93.457 0.233 0.318 0.275 0.317 0.353 0.332
327 33.043 -93.419 0.249 0.340 0.294 0.339 0.377 0.355
196
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
328 33.035 -93.453 0.140 0.191 0.166 0.191 0.212 0.200
329 33.083 -93.394 0.008 0.011 0.009 0.010 0.012 0.011
330 33.082 -93.418 0.261 0.356 0.308 0.355 0.395 0.372
331 33.086 -93.454 0.220 0.354 0.260 0.352 0.334 0.369
332 33.114 -93.424 0.085 0.116 0.101 0.116 0.129 0.122
333 33.12 -93.463 0.180 0.289 0.213 0.288 0.273 0.302
334 33.112 -93.437 0.002 0.003 0.002 0.003 0.003 0.003
335 33.112 -93.437 0.002 0.003 0.002 0.003 0.003 0.003
336 33.002 -93.438 0.005 0.006 0.005 0.006 0.007 0.007
337 33.002 -93.438 0.005 0.006 0.005 0.006 0.007 0.007
338 33.042 -93.438 0.005 0.007 0.006 0.007 0.008 0.007
339 33.042 -93.438 0.005 0.007 0.006 0.007 0.008 0.007
340 33.063 -93.418 0.005 0.006 0.005 0.006 0.007 0.007
341 33.063 -93.418 0.005 0.006 0.005 0.006 0.007 0.007
342 33.063 -93.447 0.002 0.004 0.003 0.004 0.003 0.004
343 33.063 -93.447 0.002 0.004 0.003 0.004 0.003 0.004
344 33.083 -93.438 0.005 0.007 0.006 0.007 0.008 0.007
345 33.083 -93.438 0.005 0.007 0.006 0.007 0.008 0.007
346 33.063 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
347 33.063 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
348 33.063 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
349 33.063 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
350 33.082 -93.252 0.005 0.009 0.007 0.008 0.008 0.009
351 33.055 -93.215 0.037 0.060 0.049 0.056 0.053 0.061
352 33.05 -93.251 0.085 0.136 0.111 0.128 0.122 0.139
353 33.048 -93.292 0.093 0.148 0.124 0.137 0.136 0.154
354 33.054 -93.321 0.020 0.032 0.027 0.029 0.029 0.033
355 33.081 -93.18 0.033 0.052 0.043 0.049 0.047 0.053
356 33.082 -93.209 0.132 0.210 0.172 0.198 0.188 0.215
357 33.083 -93.25 0.145 0.232 0.189 0.218 0.208 0.236
358 33.082 -93.291 0.122 0.194 0.163 0.180 0.178 0.202
359 33.077 -93.315 0.008 0.013 0.011 0.012 0.012 0.014
360 33.107 -93.226 0.002 0.004 0.003 0.003 0.003 0.004
361 33.107 -93.247 0.016 0.026 0.021 0.024 0.023 0.026
362 33.107 -93.277 0.005 0.008 0.007 0.008 0.008 0.009
363 33.063 -93.211 0.002 0.003 0.003 0.003 0.003 0.003
364 33.063 -93.211 0.002 0.003 0.003 0.003 0.003 0.003
365 33.063 -93.25 0.002 0.004 0.003 0.004 0.004 0.004
366 33.063 -93.25 0.002 0.004 0.003 0.004 0.004 0.004
367 33.051 -93.312 0.001 0.002 0.002 0.002 0.002 0.002
368 33.051 -93.312 0.001 0.002 0.002 0.002 0.002 0.002
197
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
369 33.063 -93.292 0.002 0.004 0.003 0.003 0.003 0.004
370 33.063 -93.292 0.002 0.004 0.003 0.003 0.003 0.004
371 33.062 -93.317 0.001 0.001 0.001 0.001 0.001 0.001
372 33.062 -93.317 0.001 0.001 0.001 0.001 0.001 0.001
373 33.081 -93.188 0.002 0.003 0.003 0.003 0.003 0.003
374 33.081 -93.188 0.002 0.003 0.003 0.003 0.003 0.003
375 33.08 -93.313 0.002 0.003 0.002 0.003 0.003 0.003
376 33.08 -93.313 0.002 0.003 0.002 0.003 0.003 0.003
377 33.063 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
378 33.063 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
379 33.063 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
380 33.063 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
381 33.019 -93.199 0.004 0.007 0.005 0.007 0.006 0.007
382 32.978 -93.146 0.000 0.000 0.000 0.000 0.000 0.000
383 32.978 -93.147 0.000 0.000 0.000 0.000 0.000 0.000
384 32.978 -93.213 0.001 0.001 0.001 0.001 0.001 0.001
385 33.005 -93.134 0.044 0.054 0.047 0.051 0.054 0.054
386 33.005 -93.165 0.043 0.078 0.056 0.074 0.062 0.079
387 33.002 -93.21 0.051 0.092 0.066 0.087 0.074 0.094
388 33.002 -93.249 0.054 0.098 0.070 0.092 0.078 0.099
389 33.013 -93.281 0.011 0.021 0.015 0.020 0.016 0.021
390 33.042 -93.134 0.034 0.062 0.044 0.058 0.049 0.062
391 33.042 -93.167 0.058 0.104 0.075 0.098 0.083 0.106
392 33.037 -93.206 0.043 0.077 0.055 0.072 0.061 0.078
393 33.03 -93.248 0.024 0.044 0.031 0.041 0.035 0.044
394 33.028 -93.284 0.010 0.019 0.013 0.018 0.015 0.020
395 33.068 -93.139 0.005 0.012 0.007 0.012 0.007 0.012
396 33.073 -93.162 0.023 0.054 0.029 0.051 0.033 0.055
397 33.063 -93.191 0.000 0.000 0.000 0.000 0.000 0.000
398 33.007 -93.187 0.001 0.001 0.001 0.001 0.001 0.001
399 33.007 -93.187 0.001 0.001 0.001 0.001 0.001 0.001
400 33.063 -93.137 0.000 0.001 0.001 0.001 0.001 0.001
401 33.063 -93.137 0.000 0.001 0.001 0.001 0.001 0.001
402 33.042 -93.188 0.001 0.002 0.001 0.002 0.001 0.002
403 33.042 -93.188 0.001 0.002 0.001 0.002 0.001 0.002
404 33.063 -93.167 0.001 0.002 0.001 0.002 0.001 0.002
405 33.063 -93.167 0.001 0.002 0.001 0.002 0.001 0.002
406 33.062 -93.191 0.000 0.000 0.000 0.000 0.000 0.000
407 33.062 -93.191 0.000 0.000 0.000 0.000 0.000 0.000
408 33.063 -93.187 0.000 0.000 0.000 0.000 0.000 0.000
409 33.063 -93.187 0.000 0.000 0.000 0.000 0.000 0.000
198
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
410 33.063 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
411 33.063 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
412 33.063 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
413 33.063 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
414 32.996 -93.332 0.000 0.001 0.000 0.001 0.000 0.001
415 32.972 -93.298 0.000 0.006 0.000 0.005 0.000 0.006
416 32.971 -93.336 0.000 0.008 0.000 0.007 0.000 0.008
417 32.964 -93.367 0.000 0.010 0.000 0.008 0.000 0.010
418 32.989 -93.269 0.000 0.001 0.000 0.001 0.000 0.001
419 32.997 -93.294 0.000 0.019 0.001 0.016 0.001 0.020
420 33 -93.333 0.001 0.024 0.001 0.021 0.001 0.025
421 33.001 -93.367 0.000 0.015 0.001 0.013 0.001 0.015
422 33.026 -93.304 0.000 0.002 0.000 0.002 0.000 0.003
423 33.034 -93.332 0.000 0.012 0.000 0.012 0.000 0.014
424 33.024 -93.362 0.000 0.001 0.000 0.001 0.000 0.001
425 32.971 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
426 32.971 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
427 33 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
428 33 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
429 33.03 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
430 33.03 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
431 33.01 -93.421 0.687 0.720 0.749 0.717 0.809 0.764
432 32.966 -93.388 0.846 0.933 0.922 0.927 0.996 0.989
433 32.969 -93.416 1.418 1.564 1.546 1.554 1.669 1.657
434 32.999 -93.387 1.257 1.387 1.370 1.378 1.479 1.469
435 32.997 -93.409 1.447 1.596 1.578 1.586 1.703 1.691
436 32.98 -93.44 0.023 0.026 0.025 0.026 0.027 0.027
437 33.053 -93.343 0.747 0.801 0.816 0.759 0.881 0.847
438 33.042 -93.375 2.913 3.290 3.182 3.119 3.436 3.474
439 33.034 -93.401 0.424 0.470 0.473 0.458 0.511 0.504
440 33.077 -93.335 1.873 2.009 2.046 1.904 2.209 2.125
441 33.083 -93.375 2.845 3.212 3.107 3.045 3.356 3.392
442 33.095 -93.401 0.302 0.335 0.337 0.327 0.365 0.359
443 33.145 -93.351 0.025 0.027 0.028 0.026 0.030 0.029
444 33.124 -93.379 2.430 2.562 2.713 2.497 2.934 2.751
445 33.127 -93.406 1.413 1.530 1.590 1.469 1.734 1.649
446 33.162 -93.336 1.278 1.390 1.432 1.330 1.572 1.498
447 33.16 -93.374 1.913 2.081 2.144 1.990 2.353 2.242
448 33.168 -93.411 1.636 1.771 1.841 1.700 2.007 1.909
449 33.186 -93.441 0.018 0.020 0.020 0.019 0.022 0.021
450 33.191 -93.425 0.302 0.327 0.339 0.313 0.370 0.352
199
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
451 33.192 -93.441 0.120 0.130 0.135 0.125 0.148 0.140
452 32.981 -93.437 0.005 0.005 0.005 0.005 0.006 0.006
453 32.981 -93.437 0.005 0.005 0.005 0.005 0.006 0.006
454 33.063 -93.338 0.039 0.042 0.043 0.040 0.046 0.045
455 33.063 -93.338 0.039 0.042 0.043 0.040 0.046 0.045
456 33.063 -93.375 0.052 0.055 0.056 0.052 0.061 0.059
457 33.063 -93.375 0.052 0.055 0.056 0.052 0.061 0.059
458 33.062 -93.397 0.003 0.004 0.004 0.004 0.004 0.004
459 33.062 -93.397 0.003 0.004 0.004 0.004 0.004 0.004
460 33.174 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
461 33.174 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
462 33.186 -93.437 0.003 0.003 0.003 0.003 0.003 0.003
463 33.186 -93.437 0.003 0.003 0.003 0.003 0.003 0.003
464 33.187 -93.42 0.040 0.043 0.045 0.041 0.049 0.047
465 33.187 -93.42 0.040 0.043 0.045 0.041 0.049 0.047
466 33.188 -93.442 0.009 0.010 0.010 0.009 0.011 0.010
467 33.188 -93.442 0.009 0.010 0.010 0.009 0.011 0.010
468 33.193 -93.438 0.012 0.013 0.014 0.013 0.015 0.014
469 33.193 -93.438 0.012 0.013 0.014 0.013 0.015 0.014
470 33.188 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
471 33.188 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
472 33.188 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
473 33.188 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
474 32.959 -93.245 0.000 0.001 0.000 0.001 0.000 0.001
475 32.931 -93.186 0.000 0.001 0.000 0.001 0.000 0.001
476 32.926 -93.211 0.002 0.012 0.001 0.012 0.002 0.013
477 32.922 -93.251 0.002 0.017 0.002 0.017 0.002 0.018
478 32.925 -93.292 0.001 0.014 0.001 0.012 0.001 0.015
479 32.93 -93.332 0.000 0.007 0.000 0.006 0.000 0.008
480 32.922 -93.368 0.000 0.004 0.000 0.003 0.000 0.004
481 32.966 -93.174 0.001 0.010 0.001 0.010 0.001 0.011
482 32.958 -93.208 0.003 0.024 0.002 0.023 0.003 0.024
483 32.958 -93.25 0.003 0.024 0.002 0.024 0.003 0.025
484 32.954 -93.29 0.001 0.018 0.001 0.015 0.001 0.018
485 32.952 -93.332 0.001 0.016 0.001 0.014 0.001 0.016
486 32.944 -93.359 0.000 0.002 0.000 0.001 0.000 0.002
487 32.986 -93.171 0.001 0.006 0.001 0.006 0.001 0.006
488 32.985 -93.198 0.000 0.003 0.000 0.003 0.000 0.003
489 32.981 -93.248 0.000 0.001 0.000 0.001 0.000 0.001
490 32.979 -93.272 0.000 0.000 0.000 0.000 0.000 0.000
491 32.938 -93.361 0.000 0.000 0.000 0.000 0.000 0.000
200
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
492 32.938 -93.361 0.000 0.000 0.000 0.000 0.000 0.000
493 32.958 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
494 32.958 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
495 32.951 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
496 32.951 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
497 32.986 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
498 32.986 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
499 32.929 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
500 32.929 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
501 32.938 -93.184 0.000 0.000 0.000 0.000 0.000 0.000
502 32.938 -93.184 0.000 0.000 0.000 0.000 0.000 0.000
503 32.938 -93.208 0.000 0.000 0.000 0.000 0.000 0.000
504 32.938 -93.208 0.000 0.000 0.000 0.000 0.000 0.000
505 32.938 -93.25 0.000 0.000 0.000 0.000 0.000 0.000
506 32.938 -93.25 0.000 0.000 0.000 0.000 0.000 0.000
507 32.926 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
508 32.926 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
509 32.938 -93.292 0.000 0.000 0.000 0.000 0.000 0.000
510 32.938 -93.292 0.000 0.000 0.000 0.000 0.000 0.000
511 32.938 -93.333 0.000 0.000 0.000 0.000 0.000 0.000
512 32.938 -93.333 0.000 0.000 0.000 0.000 0.000 0.000
513 32.938 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
514 32.938 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
515 32.938 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
516 32.938 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
517 32.938 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
518 32.938 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
519 32.938 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
520 32.938 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
521 32.92 -93.44 0.000 0.017 0.001 0.016 0.001 0.019
522 32.848 -93.342 0.000 0.002 0.000 0.002 0.000 0.003
523 32.846 -93.372 0.000 0.005 0.000 0.005 0.001 0.005
524 32.851 -93.4 0.000 0.000 0.000 0.000 0.000 0.000
525 32.872 -93.341 0.000 0.014 0.001 0.013 0.001 0.014
526 32.875 -93.375 0.000 0.024 0.001 0.023 0.002 0.025
527 32.879 -93.414 0.000 0.010 0.001 0.010 0.001 0.011
528 32.911 -93.311 0.000 0.000 0.000 0.000 0.000 0.000
529 32.911 -93.336 0.000 0.014 0.001 0.013 0.000 0.015
530 32.915 -93.377 0.000 0.016 0.001 0.015 0.001 0.018
531 32.917 -93.417 0.000 0.013 0.001 0.012 0.002 0.015
532 32.945 -93.378 0.000 0.006 0.000 0.005 0.000 0.006
201
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
533 32.949 -93.418 0.000 0.013 0.001 0.011 0.001 0.013
534 32.938 -93.417 0.000 0.000 0.000 0.000 0.000 0.000
535 32.938 -93.417 0.000 0.000 0.000 0.000 0.000 0.000
536 32.913 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
537 32.913 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
538 32.938 -93.382 0.000 0.000 0.000 0.000 0.000 0.000
539 32.938 -93.382 0.000 0.000 0.000 0.000 0.000 0.000
540 32.887 -93.19 0.002 0.004 0.002 0.004 0.002 0.004
541 32.848 -93.177 0.003 0.009 0.003 0.008 0.004 0.009
542 32.843 -93.209 0.010 0.030 0.010 0.027 0.013 0.030
543 32.841 -93.237 0.005 0.014 0.005 0.013 0.006 0.014
544 32.881 -93.138 0.009 0.017 0.008 0.016 0.009 0.017
545 32.875 -93.167 0.018 0.055 0.019 0.050 0.024 0.055
546 32.875 -93.208 0.018 0.056 0.019 0.052 0.025 0.057
547 32.877 -93.244 0.013 0.039 0.013 0.035 0.017 0.039
548 32.92 -93.132 0.019 0.036 0.016 0.034 0.019 0.036
549 32.916 -93.166 0.028 0.054 0.025 0.051 0.029 0.055
550 32.907 -93.206 0.014 0.027 0.012 0.026 0.015 0.027
551 32.903 -93.24 0.006 0.011 0.005 0.010 0.006 0.011
552 32.948 -93.134 0.009 0.017 0.008 0.017 0.010 0.018
553 32.953 -93.161 0.016 0.031 0.014 0.030 0.017 0.032
554 32.846 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
555 32.846 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
556 32.875 -93.188 0.000 0.001 0.000 0.001 0.000 0.001
557 32.875 -93.188 0.000 0.001 0.000 0.001 0.000 0.001
558 32.937 -93.129 0.000 0.001 0.000 0.001 0.000 0.001
559 32.937 -93.129 0.000 0.001 0.000 0.001 0.000 0.001
560 32.909 -93.187 0.000 0.001 0.000 0.001 0.000 0.001
561 32.909 -93.187 0.000 0.001 0.000 0.001 0.000 0.001
562 32.937 -93.164 0.000 0.001 0.000 0.001 0.000 0.001
563 32.937 -93.164 0.000 0.001 0.000 0.001 0.000 0.001
564 32.872 -93.284 0.000 0.002 0.001 0.001 0.001 0.002
565 32.837 -93.258 0.006 0.018 0.008 0.018 0.010 0.019
566 32.838 -93.293 0.009 0.028 0.012 0.027 0.016 0.029
567 32.839 -93.324 0.004 0.008 0.006 0.008 0.007 0.008
568 32.871 -93.263 0.004 0.012 0.005 0.012 0.007 0.013
569 32.875 -93.292 0.012 0.037 0.017 0.036 0.021 0.038
570 32.878 -93.322 0.005 0.016 0.007 0.015 0.009 0.016
571 32.903 -93.265 0.001 0.004 0.001 0.003 0.002 0.004
572 32.904 -93.292 0.005 0.015 0.006 0.013 0.007 0.015
573 32.9 -93.319 0.001 0.002 0.001 0.002 0.001 0.002
202
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
574 32.836 -93.312 0.000 0.001 0.000 0.001 0.000 0.001
575 32.836 -93.312 0.000 0.001 0.000 0.001 0.000 0.001
576 32.875 -93.313 0.000 0.001 0.000 0.001 0.000 0.001
577 32.875 -93.313 0.000 0.001 0.000 0.001 0.000 0.001
578 32.903 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
579 32.903 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
580 32.807 -93.394 0.214 0.233 0.231 0.232 0.248 0.249
581 32.765 -93.349 0.271 0.282 0.285 0.276 0.308 0.299
582 32.76 -93.373 1.754 1.826 1.848 1.790 1.994 1.934
583 32.769 -93.397 0.008 0.008 0.009 0.008 0.009 0.009
584 32.812 -93.311 0.004 0.004 0.005 0.004 0.005 0.005
585 32.794 -93.341 2.199 2.290 2.318 2.245 2.500 2.425
586 32.792 -93.375 3.697 3.850 3.896 3.773 4.203 4.076
587 32.796 -93.413 2.476 2.583 2.671 2.566 2.873 2.763
588 32.815 -93.31 0.031 0.032 0.032 0.031 0.035 0.034
589 32.824 -93.337 1.739 1.810 1.832 1.774 1.977 1.917
590 32.827 -93.377 2.459 2.682 2.592 2.626 2.796 2.834
591 32.83 -93.415 2.852 3.115 3.076 3.091 3.309 3.325
592 32.858 -93.407 0.122 0.133 0.131 0.132 0.141 0.142
593 32.812 -93.312 0.002 0.002 0.002 0.002 0.002 0.002
594 32.812 -93.312 0.002 0.002 0.002 0.002 0.002 0.002
595 32.813 -93.31 0.005 0.005 0.005 0.005 0.006 0.006
596 32.813 -93.31 0.005 0.005 0.005 0.005 0.006 0.006
597 32.813 -93.333 0.062 0.065 0.065 0.063 0.071 0.068
598 32.813 -93.333 0.062 0.065 0.065 0.063 0.071 0.068
599 32.813 -93.375 0.063 0.066 0.067 0.064 0.072 0.070
600 32.813 -93.375 0.063 0.066 0.067 0.064 0.072 0.070
601 32.813 -93.413 0.050 0.055 0.054 0.054 0.058 0.059
602 32.813 -93.413 0.050 0.055 0.054 0.054 0.058 0.059
603 32.816 -93.313 0.009 0.009 0.010 0.009 0.010 0.010
604 32.816 -93.313 0.009 0.009 0.010 0.009 0.010 0.010
605 32.813 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
606 32.813 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
607 32.813 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
608 32.813 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
609 32.765 -93.108 0.003 0.010 0.003 0.009 0.004 0.010
610 32.754 -93.126 0.017 0.062 0.017 0.059 0.023 0.064
611 32.757 -93.161 0.009 0.028 0.008 0.026 0.011 0.028
612 32.798 -93.103 0.000 0.000 0.000 0.000 0.000 0.000
613 32.791 -93.127 0.016 0.052 0.016 0.048 0.020 0.052
614 32.793 -93.165 0.016 0.051 0.015 0.047 0.020 0.052
203
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
615 32.807 -93.194 0.001 0.005 0.001 0.004 0.002 0.005
616 32.83 -93.134 0.008 0.028 0.008 0.025 0.011 0.028
617 32.831 -93.165 0.014 0.047 0.014 0.043 0.018 0.047
618 32.823 -93.198 0.004 0.010 0.004 0.009 0.006 0.010
619 32.858 -93.14 0.001 0.003 0.001 0.003 0.001 0.003
620 32.856 -93.151 0.000 0.001 0.000 0.001 0.001 0.001
621 32.813 -93.131 0.000 0.001 0.000 0.001 0.000 0.001
622 32.813 -93.131 0.000 0.001 0.000 0.001 0.000 0.001
623 32.805 -93.187 0.000 0.000 0.000 0.000 0.000 0.000
624 32.805 -93.187 0.000 0.000 0.000 0.000 0.000 0.000
625 32.813 -93.167 0.000 0.001 0.000 0.001 0.000 0.001
626 32.813 -93.167 0.000 0.001 0.000 0.001 0.000 0.001
627 32.813 -93.198 0.000 0.000 0.000 0.000 0.000 0.000
628 32.813 -93.198 0.000 0.000 0.000 0.000 0.000 0.000
629 32.826 -93.187 0.000 0.001 0.000 0.001 0.000 0.001
630 32.826 -93.187 0.000 0.001 0.000 0.001 0.000 0.001
631 32.813 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
632 32.813 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
633 32.813 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
634 32.813 -93.188 0.000 0.000 0.000 0.000 0.000 0.000
635 32.736 -93.234 0.007 0.020 0.007 0.018 0.009 0.020
636 32.72 -93.251 0.012 0.035 0.016 0.032 0.018 0.035
637 32.717 -93.291 0.015 0.045 0.021 0.041 0.023 0.045
638 32.721 -93.323 0.005 0.011 0.007 0.010 0.008 0.011
639 32.765 -93.181 0.002 0.006 0.002 0.006 0.003 0.006
640 32.752 -93.211 0.023 0.049 0.026 0.045 0.032 0.049
641 32.75 -93.25 0.027 0.057 0.034 0.053 0.040 0.058
642 32.75 -93.292 0.026 0.055 0.036 0.052 0.041 0.057
643 32.752 -93.325 0.014 0.020 0.019 0.019 0.022 0.020
644 32.781 -93.184 0.002 0.006 0.002 0.006 0.003 0.006
645 32.79 -93.21 0.024 0.051 0.027 0.047 0.033 0.052
646 32.792 -93.25 0.027 0.056 0.030 0.052 0.037 0.057
647 32.792 -93.292 0.022 0.054 0.031 0.051 0.036 0.055
648 32.787 -93.322 0.009 0.014 0.012 0.014 0.014 0.015
649 32.821 -93.219 0.005 0.011 0.006 0.010 0.007 0.011
650 32.819 -93.247 0.007 0.015 0.008 0.014 0.010 0.015
651 32.819 -93.286 0.005 0.012 0.007 0.012 0.008 0.013
652 32.719 -93.312 0.000 0.001 0.000 0.001 0.000 0.001
653 32.719 -93.312 0.000 0.001 0.000 0.001 0.000 0.001
654 32.762 -93.188 0.000 0.001 0.000 0.001 0.000 0.001
655 32.762 -93.188 0.000 0.001 0.000 0.001 0.000 0.001
204
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656 32.75 -93.313 0.000 0.001 0.001 0.001 0.001 0.001
657 32.75 -93.313 0.000 0.001 0.001 0.001 0.001 0.001
658 32.785 -93.188 0.000 0.001 0.000 0.001 0.000 0.001
659 32.785 -93.188 0.000 0.001 0.000 0.001 0.000 0.001
660 32.812 -93.218 0.000 0.000 0.000 0.000 0.000 0.001
661 32.812 -93.218 0.000 0.000 0.000 0.000 0.000 0.001
662 32.813 -93.25 0.000 0.001 0.001 0.001 0.001 0.001
663 32.813 -93.25 0.000 0.001 0.001 0.001 0.001 0.001
664 32.791 -93.313 0.000 0.001 0.001 0.001 0.001 0.001
665 32.791 -93.313 0.000 0.001 0.001 0.001 0.001 0.001
666 32.812 -93.29 0.000 0.001 0.000 0.001 0.001 0.001
667 32.812 -93.29 0.000 0.001 0.000 0.001 0.001 0.001
668 32.675 -93.279 0.001 0.002 0.002 0.002 0.002 0.003
669 32.644 -93.308 0.002 0.004 0.003 0.004 0.003 0.005
670 32.646 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
671 32.675 -93.261 0.031 0.067 0.041 0.062 0.046 0.069
672 32.668 -93.293 0.095 0.206 0.126 0.191 0.140 0.213
673 32.672 -93.329 0.063 0.108 0.083 0.101 0.092 0.112
674 32.699 -93.256 0.040 0.069 0.053 0.064 0.059 0.072
675 32.697 -93.292 0.044 0.075 0.057 0.070 0.064 0.078
676 32.698 -93.326 0.035 0.061 0.047 0.057 0.052 0.063
677 32.699 -93.313 0.001 0.002 0.001 0.002 0.001 0.002
678 32.699 -93.313 0.001 0.002 0.001 0.002 0.001 0.002
679 32.645 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
680 32.645 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
681 32.688 -93.259 0.001 0.002 0.001 0.002 0.001 0.002
682 32.688 -93.259 0.001 0.002 0.001 0.002 0.001 0.002
683 32.667 -93.313 0.002 0.004 0.002 0.004 0.003 0.004
684 32.667 -93.313 0.002 0.004 0.002 0.004 0.003 0.004
685 32.688 -93.292 0.002 0.003 0.002 0.003 0.003 0.003
686 32.688 -93.292 0.002 0.003 0.002 0.003 0.003 0.003
687 32.688 -93.328 0.001 0.002 0.002 0.002 0.002 0.002
688 32.688 -93.328 0.001 0.002 0.002 0.002 0.002 0.002
689 32.688 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
690 32.688 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
691 32.688 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
692 32.688 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
693 32.725 -93.421 0.718 0.774 0.763 0.738 0.834 0.812
694 32.687 -93.416 0.045 0.050 0.049 0.047 0.053 0.052
695 32.687 -93.416 0.045 0.050 0.049 0.047 0.053 0.052
696 32.64 -93.311 0.014 0.016 0.015 0.015 0.016 0.017
205
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697 32.641 -93.33 0.536 0.610 0.570 0.581 0.623 0.639
698 32.64 -93.381 0.670 0.762 0.712 0.726 0.778 0.798
699 32.638 -93.412 0.875 0.966 0.948 0.913 1.034 1.018
700 32.643 -93.44 0.043 0.048 0.047 0.045 0.051 0.050
701 32.658 -93.34 1.096 1.248 1.166 1.189 1.273 1.307
702 32.667 -93.375 2.858 3.253 3.039 3.099 3.319 3.408
703 32.667 -93.417 2.681 2.961 2.905 2.797 3.169 3.118
704 32.655 -93.44 0.120 0.132 0.130 0.125 0.142 0.139
705 32.71 -93.343 1.295 1.396 1.377 1.330 1.504 1.465
706 32.708 -93.375 2.857 3.079 3.038 2.935 3.317 3.232
707 32.708 -93.417 2.674 2.952 2.897 2.789 3.161 3.109
708 32.71 -93.443 0.511 0.564 0.554 0.533 0.604 0.594
709 32.744 -93.342 1.151 1.240 1.224 1.183 1.337 1.302
710 32.741 -93.377 1.550 1.671 1.648 1.593 1.800 1.754
711 32.749 -93.416 2.658 2.935 2.880 2.772 3.142 3.091
712 32.774 -93.411 0.253 0.278 0.279 0.266 0.302 0.294
713 32.688 -93.375 0.049 0.053 0.052 0.050 0.057 0.055
714 32.665 -93.437 0.032 0.035 0.035 0.033 0.038 0.037
715 32.665 -93.437 0.032 0.035 0.035 0.033 0.038 0.037
716 32.711 -93.437 0.040 0.044 0.043 0.042 0.047 0.047
717 32.711 -93.437 0.040 0.044 0.043 0.042 0.047 0.047
718 32.64 -93.313 0.011 0.013 0.012 0.012 0.013 0.014
719 32.64 -93.313 0.011 0.013 0.012 0.012 0.013 0.014
720 32.642 -93.438 0.009 0.009 0.009 0.009 0.010 0.010
721 32.642 -93.438 0.009 0.009 0.009 0.009 0.010 0.010
722 32.688 -93.349 0.012 0.013 0.013 0.012 0.014 0.013
723 32.688 -93.349 0.012 0.013 0.013 0.012 0.014 0.013
724 32.688 -93.375 0.049 0.053 0.052 0.050 0.057 0.055
725 32.623 -93.507 0.006 0.014 0.009 0.013 0.010 0.015
726 32.671 -93.438 0.000 0.001 0.000 0.000 0.000 0.001
727 32.688 -93.437 0.000 0.000 0.000 0.000 0.000 0.000
728 32.688 -93.437 0.000 0.000 0.000 0.000 0.000 0.000
729 32.688 -93.458 0.001 0.002 0.001 0.002 0.001 0.002
730 32.688 -93.458 0.001 0.002 0.001 0.002 0.001 0.002
731 32.603 -93.436 0.000 0.000 0.000 0.000 0.000 0.000
732 32.59 -93.467 0.019 0.040 0.026 0.038 0.028 0.044
733 32.59 -93.5 0.030 0.064 0.042 0.061 0.045 0.070
734 32.626 -93.425 0.015 0.032 0.021 0.030 0.022 0.034
735 32.625 -93.459 0.045 0.097 0.064 0.092 0.068 0.106
736 32.624 -93.499 0.045 0.096 0.063 0.091 0.067 0.105
737 32.67 -93.437 0.000 0.000 0.000 0.000 0.000 0.000
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738 32.667 -93.459 0.042 0.097 0.063 0.089 0.069 0.102
739 32.665 -93.497 0.037 0.084 0.055 0.078 0.061 0.089
740 32.69 -93.436 0.000 0.000 0.000 0.000 0.000 0.000
741 32.696 -93.457 0.013 0.030 0.020 0.028 0.022 0.032
742 32.671 -93.438 0.000 0.001 0.000 0.000 0.000 0.001
743 32.69 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
744 32.69 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
745 32.603 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
746 32.603 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
747 32.621 -93.437 0.001 0.001 0.001 0.001 0.001 0.002
748 32.621 -93.437 0.001 0.001 0.001 0.001 0.001 0.002
749 32.688 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
750 32.688 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
751 32.688 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
752 32.688 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
753 32.477 -93.528 0.080 0.147 0.106 0.140 0.107 0.170
754 32.433 -93.473 0.003 0.007 0.004 0.006 0.005 0.008
755 32.447 -93.474 0.005 0.011 0.006 0.010 0.007 0.012
756 32.456 -93.503 0.041 0.083 0.048 0.077 0.055 0.094
757 32.5 -93.508 0.025 0.046 0.033 0.044 0.034 0.052
758 32.53 -93.51 0.007 0.017 0.010 0.016 0.010 0.018
759 32.437 -93.472 0.000 0.001 0.000 0.001 0.000 0.001
760 32.437 -93.472 0.000 0.001 0.000 0.001 0.000 0.001
761 32.541 -93.503 0.502 0.527 0.541 0.494 0.584 0.562
762 32.432 -93.422 0.479 0.518 0.499 0.503 0.550 0.558
763 32.458 -93.438 0.044 0.045 0.046 0.044 0.051 0.049
764 32.458 -93.438 0.044 0.045 0.046 0.044 0.051 0.049
765 32.429 -93.455 0.757 0.819 0.788 0.794 0.869 0.882
766 32.477 -93.389 0.084 0.086 0.087 0.083 0.096 0.093
767 32.46 -93.42 2.202 2.250 2.293 2.182 2.529 2.429
768 32.46 -93.456 2.307 2.357 2.402 2.286 2.650 2.545
769 32.469 -93.487 0.455 0.465 0.474 0.451 0.523 0.502
770 32.484 -93.389 0.208 0.213 0.217 0.207 0.239 0.230
771 32.498 -93.419 2.344 2.395 2.441 2.323 2.692 2.586
772 32.5 -93.458 2.645 2.547 2.755 2.471 3.039 2.757
773 32.5 -93.487 1.000 0.963 1.041 0.934 1.149 1.042
774 32.585 -93.427 1.079 1.194 1.158 1.138 1.262 1.275
775 32.579 -93.452 1.411 1.469 1.514 1.401 1.650 1.573
776 32.57 -93.498 0.809 0.842 0.868 0.803 0.946 0.902
777 32.61 -93.424 0.335 0.370 0.359 0.353 0.391 0.395
778 32.431 -93.438 0.013 0.014 0.014 0.014 0.015 0.015
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779 32.431 -93.438 0.013 0.014 0.014 0.014 0.015 0.015
780 32.538 -93.429 0.897 0.934 0.962 0.891 1.049 1.000
781 32.542 -93.458 2.410 2.510 2.586 2.393 2.818 2.687
782 32.545 -93.497 1.881 1.959 2.018 1.868 2.200 2.097
783 32.438 -93.422 0.033 0.035 0.034 0.034 0.037 0.038
784 32.438 -93.422 0.033 0.035 0.034 0.034 0.037 0.038
785 32.438 -93.451 0.029 0.029 0.030 0.029 0.033 0.032
786 32.438 -93.451 0.029 0.029 0.030 0.029 0.033 0.032
787 32.5 -93.438 0.045 0.043 0.047 0.042 0.052 0.047
788 32.5 -93.438 0.045 0.043 0.047 0.042 0.052 0.047
789 32.542 -93.438 0.041 0.043 0.044 0.041 0.048 0.046
790 32.542 -93.438 0.041 0.043 0.044 0.041 0.048 0.046
791 32.562 -93.434 0.006 0.006 0.006 0.006 0.007 0.006
792 32.562 -93.434 0.006 0.006 0.006 0.006 0.007 0.006
793 32.563 -93.458 0.041 0.043 0.044 0.041 0.048 0.046
794 32.563 -93.458 0.041 0.043 0.044 0.041 0.048 0.046
795 32.563 -93.5 0.042 0.044 0.045 0.042 0.049 0.047
796 32.563 -93.5 0.042 0.044 0.045 0.042 0.049 0.047
797 32.583 -93.437 0.039 0.044 0.042 0.042 0.046 0.047
798 32.583 -93.437 0.039 0.044 0.042 0.042 0.046 0.047
799 32.438 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
800 32.438 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
801 32.438 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
802 32.438 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
803 32.563 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
804 32.563 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
805 32.563 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
806 32.563 -93.438 0.001 0.001 0.001 0.001 0.001 0.001
807 32.652 -93.224 0.015 0.052 0.018 0.051 0.027 0.054
808 32.587 -93.255 0.019 0.055 0.025 0.053 0.036 0.057
809 32.582 -93.289 0.022 0.064 0.029 0.062 0.042 0.067
810 32.566 -93.315 0.001 0.002 0.001 0.002 0.001 0.002
811 32.625 -93.25 0.025 0.079 0.034 0.077 0.048 0.082
812 32.626 -93.289 0.023 0.067 0.030 0.065 0.044 0.070
813 32.666 -93.215 0.014 0.050 0.017 0.048 0.026 0.051
814 32.663 -93.245 0.016 0.055 0.019 0.053 0.029 0.057
815 32.65 -93.279 0.002 0.006 0.002 0.006 0.003 0.006
816 32.701 -93.235 0.004 0.010 0.005 0.009 0.007 0.010
817 32.56 -93.262 0.001 0.004 0.002 0.003 0.002 0.004
818 32.555 -93.288 0.005 0.015 0.007 0.014 0.009 0.015
819 32.56 -93.314 0.000 0.000 0.000 0.000 0.000 0.000
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820 32.563 -93.26 0.000 0.001 0.000 0.001 0.000 0.001
821 32.563 -93.26 0.000 0.001 0.000 0.001 0.000 0.001
822 32.561 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
823 32.561 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
824 32.563 -93.29 0.000 0.001 0.000 0.001 0.001 0.001
825 32.563 -93.29 0.000 0.001 0.000 0.001 0.001 0.001
826 32.563 -93.315 0.000 0.000 0.000 0.000 0.000 0.000
827 32.563 -93.315 0.000 0.000 0.000 0.000 0.000 0.000
828 32.568 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
829 32.568 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
830 32.634 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
831 32.634 -93.312 0.000 0.000 0.000 0.000 0.000 0.000
832 32.688 -93.238 0.000 0.000 0.000 0.000 0.000 0.000
833 32.688 -93.238 0.000 0.000 0.000 0.000 0.000 0.000
834 32.563 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
835 32.563 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
836 32.563 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
837 32.563 -93.313 0.000 0.000 0.000 0.000 0.000 0.000
838 32.577 -93.342 0.050 0.058 0.055 0.053 0.060 0.061
839 32.469 -93.341 0.230 0.238 0.247 0.227 0.275 0.262
840 32.516 -93.309 0.050 0.058 0.056 0.054 0.061 0.062
841 32.502 -93.331 0.857 0.989 0.947 0.919 1.040 1.053
842 32.59 -93.307 0.215 0.270 0.238 0.250 0.261 0.286
843 32.584 -93.333 1.329 1.533 1.468 1.425 1.612 1.633
844 32.596 -93.358 0.094 0.109 0.104 0.101 0.114 0.116
845 32.614 -93.308 0.152 0.190 0.167 0.176 0.184 0.202
846 32.621 -93.334 1.157 1.335 1.277 1.240 1.403 1.421
847 32.624 -93.369 0.812 0.937 0.897 0.870 0.985 0.998
848 32.624 -93.398 0.016 0.018 0.018 0.017 0.020 0.020
849 32.542 -93.304 0.537 0.619 0.592 0.575 0.651 0.659
850 32.542 -93.332 1.261 1.455 1.393 1.352 1.529 1.550
851 32.547 -93.354 0.003 0.004 0.004 0.004 0.004 0.004
852 32.512 -93.313 0.010 0.012 0.011 0.011 0.012 0.012
853 32.512 -93.313 0.010 0.012 0.011 0.011 0.012 0.012
854 32.54 -93.313 0.022 0.025 0.024 0.024 0.027 0.027
855 32.54 -93.313 0.022 0.025 0.024 0.024 0.027 0.027
856 32.562 -93.299 0.004 0.005 0.004 0.004 0.005 0.005
857 32.562 -93.299 0.004 0.005 0.004 0.004 0.005 0.005
858 32.562 -93.335 0.022 0.025 0.024 0.023 0.026 0.027
859 32.562 -93.335 0.022 0.025 0.024 0.023 0.026 0.027
860 32.589 -93.313 0.017 0.022 0.019 0.020 0.021 0.023
209
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
861 32.589 -93.313 0.017 0.022 0.019 0.020 0.021 0.023
862 32.619 -93.313 0.017 0.022 0.019 0.020 0.021 0.023
863 32.619 -93.313 0.017 0.022 0.019 0.020 0.021 0.023
864 32.579 -93.384 0.000 0.002 0.001 0.002 0.001 0.002
865 32.571 -93.351 0.000 0.002 0.001 0.002 0.001 0.002
866 32.582 -93.376 0.013 0.050 0.019 0.048 0.022 0.056
867 32.582 -93.408 0.004 0.027 0.008 0.025 0.008 0.030
868 32.611 -93.384 0.002 0.010 0.003 0.010 0.003 0.012
869 32.614 -93.407 0.002 0.010 0.003 0.010 0.003 0.012
870 32.542 -93.351 0.001 0.002 0.001 0.002 0.001 0.003
871 32.544 -93.374 0.012 0.046 0.018 0.044 0.020 0.051
872 32.552 -93.41 0.003 0.019 0.006 0.017 0.006 0.021
873 32.563 -93.354 0.000 0.000 0.000 0.000 0.000 0.000
874 32.563 -93.354 0.000 0.000 0.000 0.000 0.000 0.000
875 32.563 -93.375 0.000 0.001 0.000 0.001 0.000 0.001
876 32.563 -93.375 0.000 0.001 0.000 0.001 0.000 0.001
877 32.563 -93.414 0.000 0.001 0.000 0.001 0.000 0.001
878 32.563 -93.414 0.000 0.001 0.000 0.001 0.000 0.001
879 32.522 -93.223 2.644 2.992 2.869 2.824 3.196 3.138
880 32.46 -93.247 1.497 1.589 1.538 1.481 1.762 1.666
881 32.469 -93.296 0.674 0.745 0.721 0.709 0.805 0.792
882 32.468 -93.322 0.408 0.451 0.437 0.429 0.488 0.479
883 32.5 -93.25 1.807 1.918 1.858 1.788 2.127 2.012
884 32.499 -93.291 1.579 1.744 1.689 1.661 1.886 1.854
885 32.488 -93.319 0.236 0.260 0.252 0.248 0.282 0.277
886 32.575 -93.238 0.472 0.576 0.512 0.544 0.570 0.603
887 32.541 -93.249 1.556 1.760 1.688 1.662 1.880 1.846
888 32.536 -93.283 0.694 0.767 0.759 0.727 0.837 0.807
889 32.466 -93.313 0.017 0.019 0.018 0.018 0.020 0.020
890 32.466 -93.313 0.017 0.019 0.018 0.018 0.020 0.020
891 32.491 -93.312 0.016 0.017 0.017 0.016 0.019 0.018
892 32.491 -93.312 0.016 0.017 0.017 0.016 0.019 0.018
893 32.562 -93.24 0.014 0.017 0.015 0.016 0.017 0.018
894 32.562 -93.24 0.014 0.017 0.015 0.016 0.017 0.018
895 32.5 -93.385 0.001 0.001 0.001 0.001 0.001 0.002
896 32.46 -93.379 0.015 0.036 0.020 0.034 0.023 0.043
897 32.452 -93.401 0.003 0.007 0.004 0.006 0.004 0.008
898 32.518 -93.354 0.000 0.000 0.000 0.000 0.000 0.000
899 32.502 -93.379 0.015 0.052 0.021 0.047 0.023 0.057
900 32.512 -93.401 0.001 0.006 0.003 0.006 0.003 0.006
901 32.523 -93.353 0.000 0.000 0.000 0.000 0.000 0.000
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902 32.525 -93.38 0.002 0.007 0.003 0.007 0.003 0.008
903 32.531 -93.408 0.003 0.012 0.005 0.012 0.006 0.013
904 32.438 -93.396 0.000 0.000 0.000 0.000 0.000 0.000
905 32.438 -93.396 0.000 0.000 0.000 0.000 0.000 0.000
906 32.369 -93.457 0.011 0.024 0.010 0.023 0.016 0.025
907 32.346 -93.432 0.006 0.012 0.005 0.011 0.008 0.012
908 32.364 -93.428 0.010 0.021 0.009 0.020 0.014 0.021
909 32.376 -93.455 0.038 0.105 0.034 0.101 0.054 0.109
910 32.421 -93.387 0.017 0.029 0.016 0.028 0.023 0.031
911 32.419 -93.413 0.027 0.048 0.026 0.047 0.039 0.051
912 32.409 -93.458 0.036 0.083 0.034 0.081 0.051 0.088
913 32.439 -93.405 0.000 0.001 0.000 0.001 0.001 0.001
914 32.366 -93.438 0.000 0.001 0.000 0.001 0.001 0.001
915 32.366 -93.438 0.000 0.001 0.000 0.001 0.001 0.001
916 32.411 -93.437 0.001 0.001 0.001 0.001 0.001 0.001
917 32.411 -93.437 0.001 0.001 0.001 0.001 0.001 0.001
918 32.437 -93.404 0.000 0.000 0.000 0.000 0.000 0.000
919 32.437 -93.404 0.000 0.000 0.000 0.000 0.000 0.000
920 32.374 -93.304 2.193 2.329 2.223 2.171 2.473 2.422
921 32.308 -93.363 0.274 0.274 0.278 0.256 0.309 0.286
922 32.311 -93.404 0.022 0.024 0.023 0.022 0.025 0.025
923 32.337 -93.336 2.002 2.126 2.030 1.982 2.257 2.211
924 32.334 -93.374 2.554 2.712 2.589 2.528 2.879 2.821
925 32.323 -93.403 0.390 0.410 0.402 0.396 0.444 0.440
926 32.375 -93.333 2.773 2.944 2.811 2.745 3.126 3.062
927 32.375 -93.373 2.447 2.598 2.481 2.422 2.759 2.702
928 32.389 -93.407 0.307 0.330 0.320 0.319 0.353 0.355
929 32.419 -93.296 1.975 1.983 2.062 1.872 2.279 2.084
930 32.417 -93.332 2.391 2.548 2.497 2.404 2.759 2.673
931 32.4 -93.365 0.290 0.309 0.303 0.291 0.334 0.324
932 32.396 -93.417 0.001 0.001 0.001 0.001 0.001 0.001
933 32.446 -93.312 0.017 0.019 0.018 0.018 0.020 0.019
934 32.447 -93.264 0.472 0.503 0.493 0.475 0.545 0.528
935 32.451 -93.288 1.542 1.644 1.611 1.551 1.780 1.724
936 32.447 -93.332 1.102 1.174 1.150 1.108 1.271 1.231
937 32.445 -93.355 0.023 0.024 0.024 0.023 0.026 0.025
938 32.313 -93.365 0.023 0.025 0.024 0.023 0.026 0.026
939 32.313 -93.365 0.023 0.025 0.024 0.023 0.026 0.026
940 32.313 -93.406 0.013 0.014 0.014 0.013 0.015 0.015
941 32.313 -93.406 0.013 0.014 0.014 0.013 0.015 0.015
942 32.417 -93.313 0.045 0.046 0.047 0.043 0.052 0.048
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943 32.417 -93.313 0.045 0.046 0.047 0.043 0.052 0.048
944 32.438 -93.292 0.045 0.048 0.047 0.046 0.052 0.051
945 32.438 -93.292 0.045 0.048 0.047 0.046 0.052 0.051
946 32.438 -93.332 0.043 0.046 0.045 0.043 0.050 0.048
947 32.438 -93.332 0.043 0.046 0.045 0.043 0.050 0.048
948 32.446 -93.312 0.017 0.019 0.018 0.018 0.020 0.019
949 32.438 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
950 32.438 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
951 32.438 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
952 32.438 -93.313 0.001 0.001 0.001 0.001 0.001 0.001
953 32.422 -93.38 0.001 0.002 0.001 0.002 0.002 0.003
954 32.352 -93.395 0.000 0.000 0.000 0.000 0.000 0.000
955 32.338 -93.414 0.013 0.042 0.011 0.040 0.021 0.044
956 32.396 -93.346 0.000 0.000 0.000 0.000 0.000 0.000
957 32.375 -93.391 0.003 0.009 0.002 0.009 0.004 0.009
958 32.376 -93.415 0.019 0.051 0.018 0.049 0.030 0.054
959 32.385 -93.443 0.001 0.002 0.001 0.002 0.001 0.002
960 32.417 -93.35 0.002 0.008 0.002 0.007 0.004 0.008
961 32.418 -93.371 0.013 0.047 0.015 0.045 0.024 0.049
962 32.405 -93.419 0.009 0.024 0.009 0.024 0.014 0.026
963 32.397 -93.439 0.000 0.000 0.000 0.000 0.000 0.000
964 32.462 -93.346 0.004 0.009 0.004 0.009 0.007 0.009
965 32.452 -93.363 0.005 0.013 0.006 0.013 0.010 0.014
966 32.44 -93.402 0.000 0.001 0.000 0.001 0.001 0.001
967 32.502 -93.348 0.006 0.014 0.006 0.013 0.010 0.014
968 32.499 -93.361 0.006 0.015 0.007 0.014 0.011 0.015
969 32.386 -93.437 0.000 0.001 0.000 0.001 0.000 0.001
970 32.386 -93.437 0.000 0.001 0.000 0.001 0.000 0.001
971 32.437 -93.353 0.000 0.000 0.000 0.000 0.000 0.000
972 32.437 -93.353 0.000 0.000 0.000 0.000 0.000 0.000
973 32.438 -93.375 0.000 0.001 0.000 0.001 0.001 0.001
974 32.438 -93.375 0.000 0.001 0.000 0.001 0.001 0.001
975 32.397 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
976 32.397 -93.438 0.000 0.000 0.000 0.000 0.000 0.000
977 32.526 -93.346 0.001 0.002 0.001 0.002 0.002 0.003
978 32.438 -93.398 0.000 0.000 0.000 0.000 0.000 0.000
979 32.438 -93.398 0.000 0.000 0.000 0.000 0.000 0.000
980 32.23 -93.413 0.022 0.109 0.039 0.101 0.047 0.128
981 32.251 -93.376 0.015 0.064 0.018 0.062 0.022 0.077
982 32.248 -93.412 0.012 0.049 0.014 0.047 0.017 0.059
983 32.29 -93.381 0.007 0.046 0.012 0.043 0.014 0.054
212
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
984 32.293 -93.414 0.008 0.056 0.014 0.052 0.017 0.065
985 32.316 -93.387 0.001 0.004 0.001 0.004 0.001 0.005
986 32.32 -93.427 0.002 0.013 0.003 0.012 0.004 0.015
987 32.313 -93.385 0.000 0.001 0.000 0.001 0.000 0.001
988 32.313 -93.385 0.000 0.001 0.000 0.001 0.000 0.001
989 32.312 -93.422 0.000 0.001 0.000 0.001 0.000 0.001
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Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Help3 242.45 239.54 214.8 76.609 365.33 390.76 253.48 248.12 219.15 194.04 297.14 522.75 279.56 241.33
Budyko 292.54 295.32 269.5 113.5 460.45 319.31 303.86 319.09 239.52 322.34 296.83 508.96 290.99 285.62
Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Help3 319.12 281.27 394.81 143.75 384.48 207.26 266.66 324.75 139.3 139.25 287.76 487.58 233.66 131.92
Budyko 290.73 298.69 388.82 167 417.27 217.6 302.16 359.68 162.96 208.1 350.19 439.04 272.52 156.39
Years 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Help3 206.33 222.78 166.2 339.11 240.23 303.05 205.28 243.95 276.46 322.49 362.44 634.44 468.62 307.27
Budyko 292.05 219.8 225.34 312.57 263.3 341.19 243.53 255.94 294.59 307.46 367.63 510.4 358.02 318.86
Years 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061
Help3 249.42 251.75 156.72 296.34 254.41 218.93 334.6 197.2 179.17 118.2 145.8 328.9 228.49 463.77
Budyko 258.75 241.91 160.6 289.16 234.79 220.35 369.02 238.24 232.78 116.8 107.79 345.88 218.8 492.7
Years 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075
Help3 353.26 292.64 343.15 272.4 464.33 82.661 354.84 205.56 278.12 126.9 420.48 182.05 617 257.69
Budyko 247.94 366.51 297.91 229.82 473.65 130.12 358.17 212.13 331.19 122.76 498.28 193.27 513.13 257.48
Years 2076 2077 2078 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089
Help3 801.29 244.48 272.42 369.88 437.74 468.68 265.13 201.46 311.09 370.12 333.87 304.56 314.95 327.53
Budyko 591.2 216.35 270.54 380.59 364.19 412.04 311.57 229.08 298.76 374.54 267.11 379.07 291.81 357.48
Years 2090 2091 2092 2093 2094 2095 2096 2097 2098
Help3 328.22 120.18 186.75 226.44 257.71 118.37 425.77 422.49 264.55
Budyko 292.86 85.871 239.47 274.64 262 159.83 500.88 439 259.87
Figure 25, 26, and 27 Total annual runoff every year (2006-2098) for Loggy Bayou
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Figure	28,	29,	and	30	Mean	annual	runoff	of	each	HRUs	 E	=	Early	C.	/	M	=	Mid	C.	/	L	=	Late	C.
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
1 33.299 -93.125 0.032 0.053 0.054 0.059 0.061 0.069
2 33.251 -93.059 0.012 0.023 0.019 0.025 0.021 0.030
3 33.250 -93.083 0.131 0.218 0.205 0.232 0.234 0.279
4 33.250 -93.125 0.133 0.222 0.209 0.236 0.238 0.283
5 33.257 -93.152 0.025 0.048 0.046 0.055 0.052 0.063
6 33.186 -93.116 0.002 0.004 0.003 0.004 0.004 0.005
7 33.219 -93.057 0.016 0.031 0.025 0.033 0.029 0.040
8 33.213 -93.085 0.101 0.167 0.157 0.178 0.180 0.214
9 33.210 -93.122 0.108 0.180 0.169 0.191 0.193 0.230
10 33.225 -93.148 0.002 0.005 0.004 0.005 0.004 0.006
11 33.285 -93.059 0.012 0.023 0.021 0.026 0.023 0.031
12 33.287 -93.084 0.101 0.167 0.172 0.187 0.191 0.217
13 33.292 -93.125 0.133 0.219 0.224 0.245 0.250 0.284
14 33.290 -93.154 0.050 0.095 0.090 0.107 0.102 0.123
15 33.215 -93.063 0.002 0.003 0.002 0.003 0.003 0.004
16 33.215 -93.063 0.002 0.003 0.002 0.003 0.003 0.004
17 33.250 -93.063 0.002 0.004 0.003 0.005 0.004 0.006
18 33.250 -93.063 0.002 0.004 0.003 0.005 0.004 0.006
19 33.286 -93.063 0.002 0.003 0.003 0.003 0.003 0.004
20 33.188 -93.114 0.001 0.002 0.002 0.002 0.002 0.002
21 33.188 -93.114 0.001 0.002 0.002 0.002 0.002 0.002
22 33.286 -93.063 0.002 0.003 0.003 0.003 0.003 0.004
23 33.312 -93.151 0.001 0.001 0.001 0.001 0.001 0.001
24 33.312 -93.151 0.001 0.001 0.001 0.001 0.001 0.001
25 33.318 -93.149 0.006 0.009 0.010 0.010 0.012 0.012
26 33.146 -93.095 0.003 0.004 0.005 0.005 0.005 0.006
27 33.141 -93.055 0.009 0.016 0.014 0.017 0.016 0.021
28 33.130 -93.084 0.075 0.115 0.121 0.126 0.139 0.148
29 33.132 -93.120 0.052 0.080 0.084 0.088 0.097 0.103
30 33.142 -93.146 0.000 0.000 0.000 0.000 0.000 0.000
31 33.150 -93.021 0.000 0.000 0.000 0.000 0.000 0.000
32 33.149 -93.044 0.011 0.020 0.017 0.021 0.020 0.025
33 33.156 -93.086 0.044 0.068 0.071 0.072 0.082 0.087
34 33.164 -93.121 0.068 0.104 0.108 0.110 0.125 0.133
35 33.189 -93.130 0.002 0.005 0.003 0.005 0.004 0.006
36 33.136 -93.063 0.001 0.001 0.001 0.001 0.001 0.002
37 33.136 -93.063 0.001 0.001 0.001 0.001 0.001 0.002
38 33.150 -93.063 0.000 0.000 0.000 0.000 0.001 0.001
39 33.150 -93.063 0.000 0.000 0.000 0.000 0.001 0.001
40 33.187 -93.130 0.001 0.001 0.001 0.001 0.001 0.001
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Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
41 33.187 -93.130 0.001 0.001 0.001 0.001 0.001 0.001
42 33.253 -93.036 0.007 0.011 0.011 0.013 0.012 0.015
43 33.267 -93.020 0.001 0.002 0.002 0.002 0.002 0.002
44 33.250 -93.042 0.240 0.376 0.349 0.416 0.393 0.477
45 33.151 -93.021 0.000 0.000 0.000 0.000 0.000 0.000
46 33.169 -93.044 0.221 0.308 0.322 0.329 0.362 0.391
47 33.176 -93.081 0.158 0.219 0.229 0.234 0.258 0.278
48 33.183 -93.108 0.011 0.015 0.016 0.016 0.018 0.019
49 33.208 -93.021 0.000 0.000 0.000 0.000 0.000 0.000
50 33.207 -93.041 0.239 0.375 0.348 0.401 0.391 0.474
51 33.194 -93.078 0.065 0.090 0.094 0.096 0.106 0.114
52 33.280 -93.041 0.109 0.171 0.169 0.193 0.187 0.220
53 33.170 -93.062 0.004 0.006 0.006 0.006 0.007 0.007
54 33.170 -93.062 0.004 0.006 0.006 0.006 0.007 0.007
55 33.188 -93.044 0.004 0.007 0.006 0.007 0.007 0.009
56 33.188 -93.044 0.004 0.007 0.006 0.007 0.007 0.009
57 33.188 -93.083 0.005 0.007 0.007 0.007 0.008 0.009
58 33.188 -93.083 0.005 0.007 0.007 0.007 0.008 0.009
59 33.194 -93.062 0.002 0.002 0.002 0.003 0.003 0.003
60 33.194 -93.062 0.002 0.002 0.002 0.003 0.003 0.003
61 33.250 -93.062 0.000 0.000 0.000 0.000 0.000 0.000
62 33.250 -93.062 0.000 0.000 0.000 0.000 0.000 0.000
63 33.187 -93.106 0.000 0.000 0.000 0.000 0.000 0.000
64 33.187 -93.106 0.000 0.000 0.000 0.000 0.000 0.000
65 33.188 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
66 33.188 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
67 33.188 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
68 33.188 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
69 33.243 -92.978 0.089 0.137 0.134 0.152 0.151 0.166
70 33.246 -93.024 0.016 0.031 0.025 0.033 0.028 0.040
71 33.169 -93.002 0.160 0.213 0.241 0.236 0.271 0.258
72 33.171 -93.025 0.018 0.031 0.028 0.033 0.032 0.039
73 33.219 -92.970 0.043 0.076 0.064 0.084 0.072 0.092
74 33.208 -93.000 0.201 0.357 0.302 0.394 0.340 0.431
75 33.207 -93.023 0.009 0.018 0.014 0.019 0.016 0.023
76 33.249 -93.000 0.197 0.304 0.296 0.336 0.333 0.368
77 33.278 -93.021 0.000 0.000 0.000 0.000 0.000 0.000
78 33.188 -93.000 0.003 0.005 0.005 0.006 0.006 0.006
79 33.188 -93.000 0.003 0.005 0.005 0.006 0.006 0.006
80 33.187 -93.024 0.000 0.001 0.000 0.001 0.001 0.001
81 33.187 -93.024 0.000 0.001 0.000 0.001 0.001 0.001
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Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
82 33.118 -93.013 0.274 0.304 0.319 0.339 0.349 0.365
83 33.059 -93.007 0.303 0.325 0.351 0.363 0.381 0.389
84 33.060 -93.025 0.062 0.067 0.072 0.074 0.078 0.080
85 33.095 -92.967 0.802 0.885 0.929 0.986 1.013 1.060
86 33.084 -93.000 3.065 3.381 3.550 3.767 3.869 4.048
87 33.086 -93.040 2.603 2.796 3.021 3.121 3.275 3.343
88 33.097 -93.082 0.939 1.009 1.090 1.127 1.182 1.207
89 33.100 -93.112 0.238 0.255 0.276 0.285 0.299 0.305
90 33.112 -92.936 0.010 0.012 0.012 0.013 0.013 0.014
91 33.125 -92.960 2.917 3.324 3.379 3.701 3.683 3.974
92 33.125 -93.000 3.160 3.373 3.660 3.761 3.989 4.043
93 33.123 -93.040 2.801 3.009 3.251 3.359 3.524 3.597
94 33.110 -93.081 0.700 0.752 0.812 0.839 0.880 0.899
95 33.110 -93.113 0.356 0.383 0.413 0.427 0.448 0.458
96 33.166 -92.963 2.397 2.657 2.789 2.967 3.054 3.196
97 33.156 -92.991 0.642 0.712 0.748 0.795 0.819 0.856
98 33.147 -93.027 0.038 0.041 0.045 0.046 0.049 0.050
99 33.206 -92.959 1.916 2.123 2.229 2.371 2.441 2.554
100 33.188 -92.979 0.001 0.001 0.001 0.001 0.001 0.001
101 33.116 -93.062 0.029 0.031 0.034 0.035 0.036 0.037
102 33.116 -93.062 0.029 0.031 0.034 0.035 0.036 0.037
103 33.188 -92.964 0.038 0.042 0.044 0.046 0.048 0.050
104 33.188 -92.964 0.038 0.042 0.044 0.046 0.048 0.050
105 33.187 -92.979 0.001 0.001 0.001 0.001 0.001 0.001
106 33.187 -92.979 0.001 0.001 0.001 0.001 0.001 0.001
107 33.063 -93.006 0.037 0.040 0.043 0.045 0.047 0.048
108 33.063 -93.006 0.037 0.040 0.043 0.045 0.047 0.048
109 33.062 -93.026 0.013 0.014 0.015 0.015 0.016 0.016
110 33.062 -93.026 0.013 0.014 0.015 0.015 0.016 0.016
111 33.091 -93.062 0.033 0.035 0.038 0.039 0.041 0.042
112 33.091 -93.062 0.033 0.035 0.038 0.039 0.041 0.042
113 33.113 -92.938 0.009 0.010 0.010 0.011 0.011 0.011
114 33.113 -92.938 0.009 0.010 0.010 0.011 0.011 0.011
115 33.027 -93.055 0.113 0.124 0.135 0.140 0.148 0.151
116 32.977 -93.038 0.085 0.094 0.101 0.103 0.110 0.112
117 33.020 -92.978 0.002 0.002 0.002 0.002 0.002 0.002
118 33.009 -93.005 0.895 0.972 1.073 1.094 1.178 1.197
119 33.001 -93.042 1.905 2.101 2.267 2.319 2.468 2.526
120 33.011 -93.078 0.723 0.795 0.867 0.895 0.947 0.964
121 33.016 -93.112 0.173 0.190 0.207 0.214 0.227 0.231
122 33.026 -92.976 0.068 0.074 0.082 0.084 0.090 0.092
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Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
123 33.036 -93.004 1.217 1.337 1.459 1.506 1.594 1.623
124 33.041 -93.042 1.850 2.033 2.218 2.290 2.424 2.467
125 33.042 -93.083 1.889 2.076 2.264 2.338 2.475 2.519
126 33.042 -93.113 0.807 0.887 0.967 0.999 1.057 1.076
127 33.068 -93.051 0.266 0.292 0.319 0.329 0.348 0.354
128 33.077 -93.084 1.302 1.362 1.561 1.536 1.706 1.657
129 33.080 -93.121 1.238 1.295 1.484 1.460 1.622 1.575
130 33.080 -93.148 0.018 0.020 0.022 0.022 0.024 0.024
131 33.004 -93.062 0.026 0.029 0.032 0.033 0.035 0.035
132 33.004 -93.062 0.026 0.029 0.032 0.033 0.035 0.035
133 33.042 -93.063 0.032 0.035 0.039 0.040 0.042 0.043
134 33.042 -93.063 0.032 0.035 0.039 0.040 0.042 0.043
135 33.063 -93.047 0.024 0.027 0.029 0.030 0.032 0.032
136 33.063 -93.047 0.024 0.027 0.029 0.030 0.032 0.032
137 33.063 -93.083 0.032 0.034 0.039 0.038 0.042 0.041
138 33.063 -93.083 0.032 0.034 0.039 0.038 0.042 0.041
139 33.063 -93.116 0.018 0.019 0.022 0.022 0.024 0.023
140 33.063 -93.116 0.018 0.019 0.022 0.022 0.024 0.023
141 33.070 -93.063 0.012 0.012 0.014 0.014 0.016 0.015
142 33.070 -93.063 0.012 0.012 0.014 0.014 0.016 0.015
143 33.063 -93.063 0.001 0.001 0.001 0.001 0.001 0.001
144 33.063 -93.063 0.001 0.001 0.001 0.001 0.001 0.001
145 33.063 -93.063 0.001 0.001 0.001 0.001 0.001 0.001
146 33.063 -93.063 0.001 0.001 0.001 0.001 0.001 0.001
147 32.981 -92.956 0.007 0.011 0.011 0.012 0.012 0.013
148 32.932 -92.910 0.015 0.023 0.021 0.023 0.024 0.026
149 32.936 -92.945 0.002 0.004 0.003 0.004 0.004 0.005
150 32.977 -92.851 0.001 0.002 0.002 0.002 0.002 0.003
151 32.962 -92.878 0.095 0.145 0.137 0.147 0.154 0.170
152 32.959 -92.917 0.130 0.199 0.188 0.201 0.212 0.233
153 32.960 -92.957 0.117 0.180 0.170 0.182 0.191 0.210
154 32.967 -92.998 0.075 0.115 0.109 0.116 0.122 0.134
155 32.972 -93.025 0.009 0.014 0.013 0.015 0.015 0.016
156 32.980 -92.853 0.000 0.000 0.000 0.000 0.000 0.000
157 32.980 -92.861 0.001 0.002 0.002 0.002 0.002 0.002
158 32.991 -92.921 0.068 0.104 0.098 0.105 0.111 0.122
159 32.999 -92.959 0.128 0.234 0.186 0.237 0.209 0.273
160 32.992 -92.996 0.075 0.115 0.109 0.116 0.122 0.134
161 32.984 -93.024 0.004 0.006 0.005 0.006 0.006 0.007
162 33.023 -92.962 0.007 0.013 0.011 0.014 0.013 0.016
163 32.958 -92.938 0.002 0.003 0.003 0.003 0.004 0.004
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Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
164 32.958 -92.938 0.002 0.003 0.003 0.003 0.004 0.004
165 32.995 -92.937 0.002 0.003 0.003 0.003 0.003 0.003
166 32.995 -92.937 0.002 0.003 0.003 0.003 0.003 0.003
167 32.937 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
168 32.937 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
169 32.938 -92.913 0.001 0.002 0.002 0.002 0.002 0.002
170 32.938 -92.913 0.001 0.002 0.002 0.002 0.002 0.002
171 32.938 -92.944 0.001 0.001 0.001 0.001 0.001 0.001
172 32.938 -92.944 0.001 0.001 0.001 0.001 0.001 0.001
173 32.938 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
174 32.938 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
175 32.938 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
176 32.938 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
177 33.018 -92.912 0.006 0.010 0.009 0.010 0.010 0.012
178 32.978 -92.847 0.000 0.001 0.001 0.001 0.001 0.001
179 32.978 -92.878 0.003 0.005 0.005 0.005 0.005 0.006
180 32.985 -92.850 0.007 0.011 0.010 0.010 0.011 0.013
181 32.998 -92.878 0.118 0.208 0.168 0.217 0.189 0.251
182 33.009 -92.912 0.069 0.114 0.102 0.124 0.116 0.140
183 33.017 -92.943 0.006 0.010 0.009 0.011 0.010 0.012
184 33.031 -92.887 0.030 0.050 0.044 0.054 0.051 0.061
185 33.040 -92.918 0.123 0.204 0.182 0.221 0.208 0.250
186 33.043 -92.957 0.125 0.206 0.184 0.224 0.210 0.253
187 33.050 -92.988 0.037 0.062 0.055 0.067 0.063 0.076
188 33.073 -92.928 0.033 0.075 0.049 0.081 0.056 0.091
189 33.079 -92.956 0.098 0.192 0.146 0.207 0.166 0.234
190 33.066 -92.981 0.002 0.004 0.003 0.004 0.003 0.005
191 33.016 -92.938 0.001 0.001 0.001 0.001 0.001 0.001
192 33.016 -92.938 0.001 0.001 0.001 0.001 0.001 0.001
193 33.042 -92.938 0.002 0.004 0.003 0.004 0.004 0.005
194 33.042 -92.938 0.002 0.004 0.003 0.004 0.004 0.005
195 33.062 -92.925 0.001 0.002 0.002 0.002 0.002 0.003
196 33.062 -92.925 0.001 0.002 0.002 0.002 0.002 0.003
197 33.063 -92.958 0.002 0.005 0.003 0.005 0.004 0.006
198 33.063 -92.958 0.002 0.005 0.003 0.005 0.004 0.006
199 33.062 -92.985 0.001 0.001 0.001 0.001 0.001 0.002
200 33.062 -92.985 0.001 0.001 0.001 0.001 0.001 0.002
201 33.077 -92.938 0.002 0.003 0.002 0.003 0.003 0.004
202 33.077 -92.938 0.002 0.003 0.002 0.003 0.003 0.004
203 33.063 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
204 33.063 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
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Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
205 33.063 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
206 33.063 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
207 33.171 -92.905 0.129 0.154 0.151 0.172 0.166 0.185
208 33.136 -92.878 1.379 1.486 1.602 1.659 1.769 1.796
209 33.128 -92.917 2.491 2.879 2.910 3.213 3.190 3.459
210 33.136 -92.940 0.157 0.176 0.184 0.196 0.201 0.211
211 33.153 -92.853 0.017 0.019 0.020 0.021 0.022 0.023
212 33.166 -92.877 2.660 3.074 3.108 3.431 3.406 3.694
213 33.167 -92.917 2.918 3.372 3.409 3.764 3.736 4.052
214 33.167 -92.943 0.666 0.745 0.778 0.832 0.852 0.896
215 33.206 -92.881 1.937 2.311 2.264 2.578 2.481 2.774
216 33.205 -92.917 2.501 2.983 2.922 3.328 3.202 3.580
217 33.204 -92.942 0.484 0.542 0.566 0.605 0.620 0.652
218 33.131 -92.937 0.036 0.040 0.042 0.045 0.046 0.048
219 33.131 -92.937 0.036 0.040 0.042 0.045 0.046 0.048
220 33.188 -92.879 0.040 0.048 0.047 0.054 0.052 0.058
221 33.188 -92.879 0.040 0.048 0.047 0.054 0.052 0.058
222 33.167 -92.938 0.050 0.056 0.058 0.062 0.064 0.067
223 33.167 -92.938 0.050 0.056 0.058 0.062 0.064 0.067
224 33.188 -92.917 0.050 0.059 0.058 0.066 0.064 0.071
225 33.188 -92.917 0.050 0.059 0.058 0.066 0.064 0.071
226 33.187 -92.944 0.015 0.016 0.017 0.018 0.019 0.020
227 33.187 -92.944 0.015 0.016 0.017 0.018 0.019 0.020
228 33.208 -92.938 0.050 0.056 0.058 0.062 0.064 0.067
229 33.208 -92.938 0.050 0.056 0.058 0.062 0.064 0.067
230 33.188 -92.938 0.001 0.001 0.001 0.001 0.001 0.001
231 33.188 -92.938 0.001 0.001 0.001 0.001 0.001 0.001
232 33.188 -92.938 0.001 0.001 0.001 0.001 0.001 0.001
233 33.188 -92.938 0.001 0.001 0.001 0.001 0.001 0.001
234 33.070 -92.871 0.194 0.216 0.226 0.241 0.245 0.259
235 32.973 -92.833 0.178 0.190 0.207 0.212 0.225 0.228
236 32.988 -92.812 0.003 0.003 0.003 0.003 0.003 0.003
237 32.999 -92.836 2.083 2.387 2.429 2.664 2.639 2.853
238 33.011 -92.860 0.478 0.534 0.557 0.595 0.605 0.638
239 33.041 -92.844 1.456 1.625 1.694 1.811 1.842 1.941
240 33.045 -92.872 2.377 2.653 2.766 2.958 3.008 3.170
241 33.056 -92.903 0.304 0.331 0.353 0.369 0.386 0.397
242 33.085 -92.842 1.696 1.955 1.973 2.178 2.145 2.333
243 33.083 -92.875 3.028 3.379 3.524 3.768 3.831 4.038
244 33.087 -92.913 2.256 2.537 2.621 2.828 2.860 3.038
245 33.098 -92.939 0.059 0.065 0.069 0.072 0.075 0.077
220
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
246 33.113 -92.845 0.547 0.631 0.637 0.703 0.693 0.753
247 33.116 -92.874 1.694 1.890 1.971 2.108 2.143 2.259
248 33.108 -92.916 0.476 0.535 0.553 0.597 0.603 0.641
249 33.106 -92.940 0.025 0.027 0.029 0.030 0.031 0.032
250 33.107 -92.937 0.006 0.007 0.008 0.008 0.008 0.008
251 32.987 -92.813 0.005 0.005 0.005 0.005 0.006 0.006
252 32.987 -92.813 0.005 0.005 0.005 0.005 0.006 0.006
253 33.062 -92.847 0.017 0.019 0.019 0.021 0.021 0.023
254 33.062 -92.847 0.017 0.019 0.019 0.021 0.021 0.023
255 33.063 -92.875 0.052 0.058 0.060 0.064 0.065 0.069
256 33.063 -92.875 0.052 0.058 0.060 0.064 0.065 0.069
257 33.063 -92.905 0.021 0.024 0.024 0.026 0.026 0.028
258 33.063 -92.905 0.021 0.024 0.024 0.026 0.026 0.028
259 33.097 -92.937 0.016 0.017 0.018 0.019 0.020 0.020
260 33.097 -92.937 0.016 0.017 0.018 0.019 0.020 0.020
261 33.107 -92.937 0.006 0.007 0.008 0.008 0.008 0.008
262 32.998 -92.785 0.001 0.002 0.002 0.002 0.002 0.003
263 32.967 -92.767 0.004 0.008 0.006 0.008 0.007 0.010
264 32.965 -92.787 0.021 0.042 0.032 0.039 0.036 0.051
265 32.999 -92.767 0.007 0.022 0.011 0.021 0.012 0.027
266 33.000 -92.792 0.039 0.127 0.062 0.121 0.068 0.155
267 33.010 -92.820 0.010 0.025 0.017 0.028 0.018 0.031
268 33.022 -92.770 0.000 0.000 0.000 0.000 0.000 0.000
269 33.037 -92.795 0.034 0.086 0.057 0.094 0.063 0.106
270 33.043 -92.823 0.025 0.062 0.041 0.068 0.045 0.076
271 33.072 -92.810 0.003 0.008 0.004 0.009 0.005 0.010
272 33.077 -92.823 0.016 0.051 0.027 0.056 0.030 0.063
273 33.004 -92.812 0.001 0.002 0.001 0.002 0.001 0.002
274 33.004 -92.812 0.001 0.002 0.001 0.002 0.001 0.002
275 33.042 -92.813 0.001 0.002 0.001 0.002 0.002 0.003
276 33.042 -92.813 0.001 0.002 0.001 0.002 0.002 0.003
277 33.062 -92.811 0.000 0.000 0.000 0.000 0.000 0.000
278 33.062 -92.811 0.000 0.000 0.000 0.000 0.000 0.000
279 33.063 -92.827 0.001 0.002 0.001 0.002 0.001 0.002
280 33.063 -92.827 0.001 0.002 0.001 0.002 0.001 0.002
281 33.074 -92.813 0.000 0.001 0.001 0.002 0.001 0.002
282 33.074 -92.813 0.000 0.001 0.001 0.002 0.001 0.002
283 33.063 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
284 33.063 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
285 33.063 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
286 33.063 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
221
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
287 32.937 -92.793 0.151 0.164 0.179 0.184 0.194 0.197
288 32.895 -92.769 0.010 0.011 0.012 0.013 0.013 0.014
289 32.890 -92.790 0.541 0.587 0.640 0.658 0.696 0.705
290 32.893 -92.825 0.167 0.181 0.198 0.203 0.215 0.218
291 32.929 -92.725 0.189 0.202 0.224 0.227 0.242 0.243
292 32.919 -92.751 2.212 2.372 2.624 2.665 2.841 2.850
293 32.917 -92.792 2.398 2.600 2.836 2.916 3.080 3.122
294 32.918 -92.833 2.266 2.457 2.680 2.756 2.911 2.951
295 32.924 -92.873 1.506 1.633 1.781 1.831 1.934 1.961
296 32.927 -92.900 0.188 0.199 0.221 0.224 0.239 0.239
297 32.958 -92.725 0.487 0.543 0.577 0.609 0.625 0.651
298 32.957 -92.748 2.221 2.479 2.635 2.782 2.852 2.973
299 32.951 -92.797 1.123 1.217 1.328 1.365 1.442 1.462
300 32.957 -92.833 2.216 2.402 2.620 2.694 2.846 2.885
301 32.946 -92.868 0.657 0.712 0.777 0.799 0.844 0.855
302 32.939 -92.898 0.016 0.017 0.018 0.019 0.020 0.020
303 32.980 -92.726 0.012 0.014 0.015 0.016 0.016 0.017
304 32.989 -92.751 0.810 0.905 0.961 1.015 1.041 1.085
305 32.981 -92.811 0.013 0.014 0.016 0.016 0.017 0.017
306 32.981 -92.823 0.079 0.086 0.094 0.097 0.102 0.103
307 32.895 -92.813 0.002 0.003 0.003 0.003 0.003 0.003
308 32.895 -92.813 0.002 0.003 0.003 0.003 0.003 0.003
309 32.938 -92.725 0.007 0.008 0.009 0.009 0.010 0.010
310 32.938 -92.725 0.007 0.008 0.009 0.009 0.010 0.010
311 32.938 -92.750 0.042 0.045 0.050 0.051 0.054 0.055
312 32.938 -92.750 0.042 0.045 0.050 0.051 0.054 0.055
313 32.917 -92.813 0.041 0.044 0.048 0.050 0.053 0.053
314 32.917 -92.813 0.041 0.044 0.048 0.050 0.053 0.053
315 32.938 -92.792 0.041 0.044 0.048 0.050 0.053 0.053
316 32.938 -92.792 0.041 0.044 0.048 0.050 0.053 0.053
317 32.938 -92.833 0.041 0.044 0.048 0.050 0.053 0.053
318 32.958 -92.813 0.041 0.044 0.048 0.050 0.053 0.053
319 32.958 -92.813 0.041 0.044 0.048 0.050 0.053 0.053
320 32.982 -92.813 0.005 0.006 0.006 0.006 0.007 0.007
321 32.982 -92.813 0.005 0.006 0.006 0.006 0.007 0.007
322 32.938 -92.833 0.041 0.044 0.048 0.050 0.053 0.053
323 32.938 -92.875 0.042 0.045 0.049 0.051 0.053 0.054
324 32.938 -92.875 0.042 0.045 0.049 0.051 0.053 0.054
325 32.937 -92.899 0.005 0.005 0.006 0.006 0.007 0.007
326 32.937 -92.899 0.005 0.005 0.006 0.006 0.007 0.007
327 32.938 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
222
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
328 32.938 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
329 32.938 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
330 32.938 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
331 33.130 -92.812 0.121 0.137 0.142 0.154 0.157 0.166
332 33.094 -92.755 0.509 0.607 0.598 0.677 0.654 0.727
333 33.093 -92.794 1.197 1.415 1.412 1.582 1.536 1.693
334 33.098 -92.819 0.220 0.260 0.259 0.290 0.282 0.311
335 33.113 -92.766 0.258 0.304 0.304 0.340 0.330 0.364
336 33.124 -92.793 2.348 2.774 2.768 3.101 3.010 3.318
337 33.128 -92.831 2.058 2.615 2.428 2.918 2.640 3.120
338 33.136 -92.857 0.110 0.125 0.129 0.140 0.143 0.151
339 33.155 -92.803 0.611 0.694 0.717 0.776 0.794 0.840
340 33.162 -92.835 2.125 2.413 2.494 2.700 2.761 2.920
341 33.176 -92.858 0.299 0.340 0.351 0.380 0.389 0.411
342 33.188 -92.858 0.012 0.014 0.014 0.016 0.016 0.017
343 33.158 -92.812 0.028 0.032 0.033 0.036 0.036 0.039
344 33.158 -92.812 0.028 0.032 0.033 0.036 0.036 0.039
345 33.187 -92.854 0.000 0.000 0.000 0.000 0.000 0.000
346 33.187 -92.854 0.000 0.000 0.000 0.000 0.000 0.000
347 33.187 -92.858 0.010 0.012 0.012 0.013 0.013 0.014
348 33.187 -92.858 0.010 0.012 0.012 0.013 0.013 0.014
349 33.095 -92.812 0.019 0.022 0.022 0.025 0.024 0.027
350 33.095 -92.812 0.019 0.022 0.022 0.025 0.024 0.027
351 33.125 -92.813 0.043 0.055 0.051 0.061 0.055 0.065
352 33.125 -92.813 0.043 0.055 0.051 0.061 0.055 0.065
353 33.208 -92.763 1.572 1.878 1.815 2.080 1.987 2.241
354 33.097 -92.726 0.109 0.126 0.126 0.140 0.137 0.150
355 33.097 -92.740 0.592 0.684 0.684 0.759 0.745 0.816
356 33.133 -92.720 0.906 1.051 1.046 1.165 1.145 1.256
357 33.126 -92.748 2.895 3.554 3.345 3.939 3.643 4.229
358 33.141 -92.776 0.235 0.263 0.272 0.293 0.299 0.316
359 33.166 -92.716 1.963 2.278 2.267 2.525 2.481 2.721
360 33.167 -92.750 3.242 3.873 3.742 4.289 4.096 4.620
361 33.170 -92.789 2.745 3.069 3.173 3.416 3.495 3.696
362 33.180 -92.827 0.860 0.961 0.994 1.070 1.095 1.158
363 33.202 -92.750 2.214 2.722 2.556 3.012 2.798 3.244
364 33.208 -92.792 3.472 3.990 4.014 4.438 4.422 4.799
365 33.208 -92.833 3.402 3.805 3.933 4.235 4.333 4.581
366 33.207 -92.861 0.859 0.961 0.993 1.069 1.094 1.157
367 33.188 -92.750 0.055 0.068 0.064 0.075 0.070 0.081
368 33.188 -92.750 0.055 0.068 0.064 0.075 0.070 0.081
223
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
369 33.179 -92.813 0.025 0.028 0.029 0.031 0.032 0.034
370 33.179 -92.813 0.025 0.028 0.029 0.031 0.032 0.034
371 33.188 -92.792 0.060 0.069 0.069 0.076 0.076 0.083
372 33.188 -92.792 0.060 0.069 0.069 0.076 0.076 0.083
373 33.188 -92.833 0.059 0.066 0.069 0.074 0.076 0.080
374 33.188 -92.833 0.059 0.066 0.069 0.074 0.076 0.080
375 33.208 -92.813 0.060 0.067 0.069 0.074 0.076 0.080
376 33.208 -92.813 0.060 0.067 0.069 0.074 0.076 0.080
377 33.188 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
378 33.188 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
379 33.188 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
380 33.188 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
381 33.100 -92.694 0.267 0.302 0.315 0.337 0.344 0.362
382 33.055 -92.679 0.345 0.374 0.407 0.418 0.444 0.450
383 33.044 -92.710 2.020 2.279 2.381 2.545 2.600 2.735
384 33.049 -92.746 1.349 1.522 1.590 1.700 1.736 1.827
385 33.055 -92.784 0.623 0.696 0.736 0.779 0.800 0.834
386 33.083 -92.670 1.982 2.236 2.337 2.497 2.551 2.684
387 33.083 -92.708 2.288 2.685 2.698 2.996 2.946 3.218
388 33.076 -92.751 1.467 1.788 1.729 1.993 1.888 2.139
389 33.074 -92.787 1.107 1.335 1.308 1.493 1.422 1.597
390 33.120 -92.705 1.556 1.826 1.834 2.037 2.003 2.188
391 33.053 -92.688 0.019 0.021 0.022 0.024 0.024 0.026
392 33.053 -92.688 0.019 0.021 0.022 0.024 0.024 0.026
393 33.063 -92.675 0.023 0.026 0.028 0.030 0.030 0.032
394 33.063 -92.675 0.023 0.026 0.028 0.030 0.030 0.032
395 33.063 -92.708 0.040 0.048 0.048 0.053 0.052 0.057
396 33.063 -92.708 0.040 0.048 0.048 0.053 0.052 0.057
397 33.063 -92.750 0.041 0.050 0.049 0.056 0.053 0.060
398 33.063 -92.750 0.041 0.050 0.049 0.056 0.053 0.060
399 33.063 -92.790 0.038 0.046 0.045 0.051 0.049 0.055
400 33.063 -92.790 0.038 0.046 0.045 0.051 0.049 0.055
401 33.083 -92.688 0.040 0.048 0.048 0.053 0.052 0.057
402 33.083 -92.688 0.040 0.048 0.048 0.053 0.052 0.057
403 33.063 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
404 33.063 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
405 33.063 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
406 33.063 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
407 33.027 -92.646 0.006 0.026 0.012 0.029 0.013 0.032
408 32.920 -92.632 0.009 0.022 0.020 0.024 0.019 0.027
409 32.927 -92.663 0.008 0.020 0.018 0.022 0.017 0.025
224
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
410 32.934 -92.691 0.001 0.001 0.001 0.001 0.001 0.002
411 32.959 -92.632 0.012 0.028 0.025 0.031 0.024 0.035
412 32.958 -92.667 0.018 0.042 0.038 0.046 0.037 0.053
413 32.961 -92.703 0.012 0.029 0.026 0.031 0.025 0.036
414 33.001 -92.631 0.013 0.041 0.027 0.044 0.026 0.051
415 33.000 -92.667 0.018 0.059 0.039 0.063 0.037 0.073
416 33.000 -92.708 0.018 0.058 0.039 0.063 0.037 0.073
417 33.007 -92.744 0.009 0.028 0.017 0.032 0.019 0.035
418 33.039 -92.665 0.014 0.046 0.028 0.052 0.031 0.058
419 33.027 -92.700 0.002 0.008 0.005 0.009 0.005 0.010
420 33.032 -92.755 0.008 0.030 0.014 0.035 0.017 0.040
421 33.037 -92.773 0.001 0.002 0.001 0.003 0.001 0.003
422 33.066 -92.652 0.001 0.002 0.001 0.003 0.002 0.003
423 32.937 -92.636 0.000 0.000 0.000 0.000 0.000 0.000
424 32.937 -92.636 0.000 0.000 0.000 0.000 0.000 0.000
425 32.932 -92.688 0.000 0.000 0.000 0.000 0.000 0.000
426 32.932 -92.688 0.000 0.000 0.000 0.000 0.000 0.000
427 32.938 -92.667 0.000 0.001 0.001 0.001 0.001 0.001
428 32.938 -92.667 0.000 0.001 0.001 0.001 0.001 0.001
429 32.938 -92.692 0.000 0.000 0.000 0.000 0.000 0.000
430 32.938 -92.692 0.000 0.000 0.000 0.000 0.000 0.000
431 32.958 -92.688 0.000 0.001 0.001 0.001 0.001 0.001
432 32.958 -92.688 0.000 0.001 0.001 0.001 0.001 0.001
433 33.000 -92.688 0.000 0.001 0.001 0.001 0.001 0.001
434 33.000 -92.688 0.000 0.001 0.001 0.001 0.001 0.001
435 33.032 -92.687 0.000 0.000 0.000 0.001 0.000 0.001
436 33.032 -92.687 0.000 0.000 0.000 0.001 0.000 0.001
437 33.062 -92.655 0.000 0.000 0.000 0.000 0.000 0.000
438 33.062 -92.655 0.000 0.000 0.000 0.000 0.000 0.000
439 32.938 -92.688 0.000 0.000 0.000 0.000 0.000 0.000
440 32.938 -92.688 0.000 0.000 0.000 0.000 0.000 0.000
441 32.938 -92.688 0.000 0.000 0.000 0.000 0.000 0.000
442 32.938 -92.688 0.000 0.000 0.000 0.000 0.000 0.000
443 32.882 -92.711 0.003 0.005 0.005 0.005 0.005 0.006
444 32.851 -92.685 0.001 0.001 0.001 0.001 0.001 0.001
445 32.848 -92.707 0.013 0.021 0.022 0.022 0.021 0.025
446 32.850 -92.739 0.004 0.007 0.007 0.007 0.007 0.008
447 32.890 -92.644 0.001 0.002 0.002 0.002 0.002 0.003
448 32.881 -92.668 0.036 0.073 0.058 0.077 0.057 0.087
449 32.875 -92.708 0.051 0.081 0.083 0.085 0.080 0.096
450 32.875 -92.750 0.051 0.081 0.083 0.085 0.080 0.096
225
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
451 32.878 -92.778 0.008 0.015 0.013 0.014 0.014 0.018
452 32.902 -92.640 0.004 0.009 0.007 0.008 0.007 0.010
453 32.908 -92.670 0.026 0.054 0.044 0.051 0.046 0.064
454 32.915 -92.707 0.044 0.071 0.074 0.067 0.077 0.084
455 32.900 -92.740 0.005 0.009 0.009 0.008 0.009 0.010
456 32.944 -92.713 0.006 0.013 0.010 0.012 0.011 0.015
457 32.851 -92.687 0.000 0.000 0.000 0.000 0.000 0.000
458 32.851 -92.687 0.000 0.000 0.000 0.000 0.000 0.000
459 32.875 -92.688 0.001 0.001 0.001 0.001 0.001 0.002
460 32.875 -92.688 0.001 0.001 0.001 0.001 0.001 0.002
461 32.912 -92.687 0.001 0.001 0.001 0.001 0.001 0.001
462 32.912 -92.687 0.001 0.001 0.001 0.001 0.001 0.001
463 32.938 -92.708 0.001 0.001 0.001 0.001 0.001 0.001
464 32.938 -92.708 0.001 0.001 0.001 0.001 0.001 0.001
465 33.005 -92.606 0.011 0.018 0.018 0.019 0.020 0.022
466 32.889 -92.581 0.023 0.038 0.037 0.040 0.041 0.045
467 32.920 -92.561 0.001 0.001 0.001 0.001 0.001 0.001
468 32.917 -92.584 0.083 0.137 0.135 0.143 0.147 0.163
469 32.929 -92.612 0.017 0.029 0.028 0.030 0.031 0.034
470 32.958 -92.585 0.090 0.149 0.146 0.155 0.159 0.177
471 32.958 -92.612 0.034 0.056 0.055 0.058 0.060 0.067
472 32.996 -92.590 0.059 0.098 0.096 0.102 0.105 0.116
473 32.998 -92.611 0.031 0.051 0.050 0.053 0.054 0.060
474 32.918 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
475 32.918 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
476 32.938 -92.587 0.001 0.002 0.002 0.002 0.002 0.003
477 32.938 -92.587 0.001 0.002 0.002 0.002 0.002 0.003
478 32.938 -92.615 0.001 0.001 0.001 0.001 0.001 0.002
479 32.938 -92.615 0.001 0.001 0.001 0.001 0.001 0.002
480 32.930 -92.530 0.027 0.065 0.050 0.069 0.057 0.076
481 32.848 -92.540 0.004 0.011 0.008 0.012 0.007 0.013
482 32.886 -92.515 0.005 0.012 0.009 0.013 0.011 0.014
483 32.876 -92.541 0.028 0.074 0.053 0.081 0.049 0.088
484 32.889 -92.564 0.001 0.001 0.001 0.001 0.002 0.002
485 32.917 -92.542 0.033 0.078 0.060 0.083 0.068 0.091
486 32.926 -92.567 0.003 0.005 0.005 0.005 0.005 0.005
487 32.948 -92.564 0.001 0.002 0.002 0.002 0.002 0.003
488 32.887 -92.562 0.000 0.000 0.000 0.000 0.000 0.000
489 32.887 -92.562 0.000 0.000 0.000 0.000 0.000 0.000
490 32.916 -92.562 0.000 0.001 0.001 0.001 0.001 0.001
491 32.916 -92.562 0.000 0.001 0.001 0.001 0.001 0.001
226
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
492 32.937 -92.567 0.000 0.000 0.000 0.000 0.000 0.000
493 32.937 -92.567 0.000 0.000 0.000 0.000 0.000 0.000
494 32.938 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
495 32.938 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
496 32.938 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
497 32.891 -92.514 0.768 0.822 0.910 0.923 0.980 0.984
498 32.805 -92.511 0.450 0.482 0.533 0.541 0.574 0.577
499 32.806 -92.540 0.592 0.634 0.702 0.712 0.756 0.759
500 32.801 -92.579 1.053 1.128 1.248 1.267 1.345 1.351
501 32.833 -92.509 1.424 1.525 1.687 1.713 1.818 1.826
502 32.831 -92.542 2.108 2.258 2.498 2.536 2.692 2.703
503 32.833 -92.583 2.456 2.630 2.910 2.954 3.136 3.149
504 32.836 -92.625 2.178 2.333 2.581 2.620 2.782 2.794
505 32.842 -92.660 1.056 1.140 1.254 1.282 1.348 1.366
506 32.884 -92.474 0.333 0.359 0.394 0.401 0.426 0.430
507 32.874 -92.498 2.070 2.216 2.452 2.489 2.643 2.655
508 32.860 -92.556 0.115 0.123 0.136 0.138 0.147 0.147
509 32.870 -92.585 1.862 1.994 2.206 2.239 2.378 2.388
510 32.875 -92.625 2.492 2.778 2.953 3.117 3.183 3.322
511 32.861 -92.662 0.728 0.786 0.864 0.883 0.929 0.941
512 32.905 -92.601 0.146 0.159 0.172 0.178 0.187 0.191
513 32.906 -92.615 0.598 0.651 0.705 0.729 0.767 0.781
514 32.813 -92.508 0.027 0.029 0.032 0.032 0.034 0.034
515 32.813 -92.508 0.027 0.029 0.032 0.032 0.034 0.034
516 32.802 -92.563 0.021 0.023 0.025 0.026 0.027 0.027
517 32.802 -92.563 0.021 0.023 0.025 0.026 0.027 0.027
518 32.813 -92.542 0.042 0.045 0.050 0.051 0.054 0.054
519 32.813 -92.542 0.042 0.045 0.050 0.051 0.054 0.054
520 32.813 -92.579 0.034 0.036 0.040 0.041 0.043 0.043
521 32.813 -92.579 0.034 0.036 0.040 0.041 0.043 0.043
522 32.833 -92.563 0.042 0.045 0.050 0.051 0.054 0.054
523 32.833 -92.563 0.042 0.045 0.050 0.051 0.054 0.054
524 32.867 -92.563 0.026 0.028 0.031 0.031 0.033 0.033
525 32.867 -92.563 0.026 0.028 0.031 0.031 0.033 0.033
526 32.813 -92.563 0.001 0.001 0.001 0.001 0.001 0.001
527 32.813 -92.563 0.001 0.001 0.001 0.001 0.001 0.001
528 32.813 -92.563 0.001 0.001 0.001 0.001 0.001 0.001
529 32.813 -92.563 0.001 0.001 0.001 0.001 0.001 0.001
530 32.838 -93.008 0.005 0.009 0.007 0.009 0.007 0.010
531 32.800 -92.975 0.013 0.025 0.019 0.026 0.021 0.029
532 32.798 -92.996 0.066 0.124 0.096 0.129 0.106 0.146
227
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
533 32.808 -93.027 0.006 0.011 0.009 0.012 0.010 0.014
534 32.829 -92.974 0.018 0.034 0.026 0.035 0.029 0.040
535 32.833 -93.000 0.105 0.199 0.154 0.207 0.170 0.234
536 32.836 -93.039 0.085 0.160 0.128 0.172 0.145 0.190
537 32.847 -93.065 0.004 0.007 0.006 0.008 0.006 0.008
538 32.854 -92.979 0.000 0.000 0.000 0.000 0.000 0.000
539 32.862 -93.005 0.032 0.060 0.047 0.063 0.051 0.071
540 32.871 -93.043 0.082 0.154 0.123 0.166 0.140 0.183
541 32.873 -93.072 0.034 0.064 0.051 0.069 0.058 0.076
542 32.812 -92.974 0.000 0.001 0.001 0.001 0.001 0.001
543 32.812 -92.974 0.000 0.001 0.001 0.001 0.001 0.001
544 32.813 -93.000 0.002 0.003 0.003 0.004 0.003 0.004
545 32.813 -93.000 0.002 0.003 0.003 0.004 0.003 0.004
546 32.812 -93.029 0.001 0.001 0.001 0.001 0.001 0.002
547 32.812 -93.029 0.001 0.001 0.001 0.001 0.001 0.002
548 32.845 -93.062 0.001 0.001 0.001 0.002 0.001 0.002
549 32.845 -93.062 0.001 0.001 0.001 0.002 0.001 0.002
550 32.871 -93.062 0.001 0.003 0.002 0.003 0.003 0.003
551 32.871 -93.062 0.001 0.003 0.002 0.003 0.003 0.003
552 32.778 -93.081 0.010 0.020 0.015 0.022 0.018 0.025
553 32.764 -92.979 0.000 0.000 0.000 0.000 0.000 0.000
554 32.765 -93.000 0.008 0.020 0.011 0.022 0.013 0.024
555 32.767 -93.046 0.005 0.014 0.008 0.015 0.009 0.016
556 32.781 -93.007 0.011 0.030 0.016 0.032 0.019 0.035
557 32.791 -93.043 0.029 0.074 0.041 0.080 0.049 0.089
558 32.792 -93.083 0.031 0.079 0.043 0.085 0.051 0.094
559 32.800 -93.108 0.003 0.007 0.004 0.007 0.004 0.008
560 32.821 -93.054 0.005 0.014 0.008 0.015 0.009 0.017
561 32.833 -93.084 0.030 0.058 0.042 0.062 0.050 0.069
562 32.837 -93.116 0.016 0.031 0.023 0.034 0.027 0.037
563 32.874 -93.091 0.019 0.037 0.027 0.040 0.032 0.044
564 32.873 -93.118 0.021 0.040 0.029 0.044 0.035 0.048
565 32.906 -93.095 0.008 0.015 0.009 0.016 0.011 0.017
566 32.910 -93.114 0.011 0.021 0.013 0.023 0.016 0.025
567 32.792 -93.063 0.001 0.001 0.001 0.001 0.001 0.002
568 32.792 -93.063 0.001 0.001 0.001 0.001 0.001 0.002
569 32.813 -93.050 0.000 0.001 0.000 0.001 0.001 0.001
570 32.813 -93.050 0.000 0.001 0.000 0.001 0.001 0.001
571 32.813 -93.083 0.001 0.001 0.001 0.001 0.001 0.001
572 32.813 -93.083 0.001 0.001 0.001 0.001 0.001 0.001
573 32.813 -93.110 0.000 0.000 0.000 0.000 0.000 0.000
228
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
574 32.813 -93.110 0.000 0.000 0.000 0.000 0.000 0.000
575 32.824 -93.063 0.000 0.001 0.000 0.001 0.000 0.001
576 32.824 -93.063 0.000 0.001 0.000 0.001 0.000 0.001
577 32.813 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
578 32.813 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
579 32.813 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
580 32.813 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
581 32.734 -93.026 0.008 0.019 0.013 0.020 0.015 0.023
582 32.685 -92.976 0.001 0.001 0.001 0.001 0.001 0.001
583 32.720 -92.920 0.011 0.019 0.017 0.019 0.020 0.022
584 32.712 -92.961 0.028 0.048 0.043 0.050 0.051 0.058
585 32.710 -92.999 0.033 0.058 0.051 0.060 0.061 0.070
586 32.715 -93.036 0.018 0.041 0.029 0.042 0.033 0.046
587 32.750 -92.921 0.029 0.050 0.044 0.052 0.053 0.060
588 32.750 -92.958 0.037 0.083 0.056 0.086 0.067 0.100
589 32.745 -93.000 0.028 0.064 0.043 0.066 0.051 0.076
590 32.747 -93.041 0.031 0.069 0.049 0.071 0.056 0.079
591 32.790 -92.926 0.021 0.033 0.029 0.034 0.032 0.039
592 32.790 -92.956 0.034 0.069 0.046 0.072 0.052 0.082
593 32.775 -92.980 0.000 0.001 0.000 0.001 0.000 0.001
594 32.814 -92.927 0.000 0.000 0.000 0.000 0.000 0.000
595 32.821 -92.956 0.010 0.021 0.014 0.022 0.016 0.025
596 32.723 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
597 32.723 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
598 32.750 -92.938 0.001 0.001 0.001 0.001 0.001 0.002
599 32.750 -92.938 0.001 0.001 0.001 0.001 0.001 0.002
600 32.792 -92.938 0.001 0.001 0.001 0.001 0.001 0.002
601 32.792 -92.938 0.001 0.001 0.001 0.001 0.001 0.002
602 32.812 -92.930 0.000 0.000 0.000 0.000 0.000 0.000
603 32.812 -92.930 0.000 0.000 0.000 0.000 0.000 0.000
604 32.813 -92.953 0.000 0.001 0.001 0.001 0.001 0.001
605 32.813 -92.953 0.000 0.001 0.001 0.001 0.001 0.001
606 32.688 -92.975 0.000 0.000 0.000 0.000 0.000 0.000
607 32.688 -92.975 0.000 0.000 0.000 0.000 0.000 0.000
608 32.812 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
609 32.812 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
610 32.812 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
611 32.812 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
612 32.950 -93.077 0.046 0.055 0.057 0.060 0.063 0.066
613 32.892 -93.045 0.127 0.153 0.159 0.166 0.176 0.183
614 32.892 -93.070 0.062 0.075 0.077 0.081 0.085 0.089
229
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
615 32.924 -93.010 0.320 0.387 0.401 0.418 0.443 0.461
616 32.917 -93.042 0.853 1.032 1.070 1.116 1.180 1.228
617 32.920 -93.080 0.653 0.790 0.819 0.854 0.904 0.940
618 32.930 -93.107 0.029 0.035 0.036 0.037 0.040 0.041
619 32.949 -93.010 0.261 0.316 0.328 0.342 0.362 0.377
620 32.956 -93.043 0.762 0.922 0.956 0.997 1.055 1.098
621 32.958 -93.083 0.857 1.036 1.075 1.121 1.186 1.234
622 32.963 -93.121 0.601 0.726 0.754 0.786 0.832 0.865
623 32.973 -93.147 0.003 0.004 0.004 0.004 0.004 0.004
624 32.983 -93.059 0.022 0.027 0.028 0.029 0.031 0.032
625 32.993 -93.086 0.543 0.657 0.682 0.711 0.752 0.783
626 32.991 -93.118 0.379 0.458 0.475 0.495 0.524 0.545
627 32.892 -93.063 0.003 0.003 0.003 0.003 0.004 0.004
628 32.892 -93.063 0.003 0.003 0.003 0.003 0.004 0.004
629 32.958 -93.063 0.015 0.018 0.018 0.019 0.020 0.021
630 32.958 -93.063 0.015 0.018 0.018 0.019 0.020 0.021
631 32.983 -93.063 0.003 0.004 0.004 0.004 0.004 0.004
632 32.983 -93.063 0.003 0.004 0.004 0.004 0.004 0.004
633 32.938 -93.009 0.009 0.010 0.011 0.011 0.012 0.012
634 32.938 -93.009 0.009 0.010 0.011 0.011 0.012 0.012
635 32.917 -93.063 0.015 0.018 0.018 0.019 0.020 0.021
636 32.917 -93.063 0.015 0.018 0.018 0.019 0.020 0.021
637 32.938 -93.042 0.015 0.018 0.018 0.019 0.020 0.021
638 32.938 -93.042 0.015 0.018 0.018 0.019 0.020 0.021
639 32.938 -93.083 0.015 0.018 0.018 0.019 0.020 0.021
640 32.938 -93.083 0.015 0.018 0.018 0.019 0.020 0.021
641 32.938 -93.109 0.003 0.003 0.003 0.004 0.004 0.004
642 32.938 -93.109 0.003 0.003 0.003 0.004 0.004 0.004
643 32.938 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
644 32.938 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
645 32.938 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
646 32.938 -93.063 0.000 0.000 0.000 0.000 0.000 0.000
647 32.840 -92.894 0.001 0.002 0.001 0.002 0.001 0.002
648 32.805 -92.848 0.001 0.003 0.002 0.004 0.002 0.004
649 32.805 -92.872 0.005 0.010 0.007 0.012 0.008 0.013
650 32.810 -92.907 0.001 0.002 0.001 0.003 0.001 0.003
651 32.843 -92.812 0.000 0.000 0.000 0.000 0.000 0.000
652 32.832 -92.836 0.010 0.023 0.016 0.025 0.016 0.027
653 32.833 -92.875 0.014 0.045 0.023 0.049 0.023 0.054
654 32.833 -92.917 0.019 0.046 0.026 0.053 0.027 0.055
655 32.840 -92.954 0.011 0.025 0.014 0.028 0.015 0.030
230
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
656 32.856 -92.885 0.001 0.002 0.001 0.002 0.001 0.002
657 32.860 -92.917 0.005 0.012 0.007 0.013 0.007 0.015
658 32.856 -92.945 0.001 0.002 0.001 0.002 0.001 0.002
659 32.813 -92.846 0.000 0.000 0.000 0.000 0.000 0.000
660 32.813 -92.846 0.000 0.000 0.000 0.000 0.000 0.000
661 32.813 -92.875 0.000 0.001 0.000 0.001 0.000 0.001
662 32.813 -92.875 0.000 0.001 0.000 0.001 0.000 0.001
663 32.813 -92.913 0.000 0.001 0.000 0.001 0.000 0.001
664 32.813 -92.913 0.000 0.001 0.000 0.001 0.000 0.001
665 32.842 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
666 32.842 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
667 32.833 -92.938 0.000 0.001 0.000 0.001 0.000 0.001
668 32.833 -92.938 0.000 0.001 0.000 0.001 0.000 0.001
669 32.859 -92.937 0.000 0.000 0.000 0.000 0.000 0.000
670 32.859 -92.937 0.000 0.000 0.000 0.000 0.000 0.000
671 32.813 -92.937 0.000 0.000 0.000 0.000 0.000 0.000
672 32.813 -92.937 0.000 0.000 0.000 0.000 0.000 0.000
673 32.813 -92.937 0.000 0.000 0.000 0.000 0.000 0.000
674 32.813 -92.937 0.000 0.000 0.000 0.000 0.000 0.000
675 32.888 -92.921 0.257 0.277 0.300 0.311 0.324 0.332
676 32.853 -92.811 0.004 0.004 0.005 0.005 0.005 0.005
677 32.850 -92.834 0.444 0.472 0.517 0.527 0.559 0.563
678 32.852 -92.859 0.072 0.076 0.083 0.085 0.090 0.091
679 32.852 -92.972 0.064 0.070 0.075 0.078 0.081 0.083
680 32.877 -92.806 0.673 0.715 0.784 0.798 0.847 0.854
681 32.874 -92.834 2.650 2.815 3.086 3.143 3.336 3.362
682 32.876 -92.875 2.769 3.050 3.225 3.403 3.487 3.638
683 32.880 -92.916 2.174 2.347 2.535 2.627 2.744 2.811
684 32.876 -92.959 2.854 3.082 3.328 3.449 3.602 3.690
685 32.881 -92.998 2.111 2.279 2.461 2.550 2.663 2.729
686 32.887 -93.025 0.226 0.242 0.262 0.271 0.283 0.289
687 32.900 -92.848 0.153 0.162 0.179 0.181 0.194 0.194
688 32.905 -92.878 1.131 1.221 1.319 1.367 1.427 1.462
689 32.914 -92.919 2.364 2.553 2.758 2.858 2.985 3.058
690 32.916 -92.959 2.858 3.085 3.332 3.454 3.607 3.696
691 32.912 -92.994 1.871 2.020 2.182 2.262 2.362 2.420
692 32.898 -93.022 0.015 0.016 0.017 0.017 0.018 0.019
693 32.939 -92.927 0.024 0.026 0.028 0.029 0.031 0.031
694 32.942 -92.969 0.324 0.349 0.377 0.391 0.408 0.418
695 32.945 -92.988 0.418 0.451 0.487 0.505 0.527 0.540
696 32.853 -92.813 0.003 0.003 0.004 0.004 0.004 0.004
231
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
697 32.853 -92.813 0.003 0.003 0.004 0.004 0.004 0.004
698 32.874 -92.812 0.046 0.049 0.053 0.054 0.058 0.058
699 32.874 -92.812 0.046 0.049 0.053 0.054 0.058 0.058
700 32.880 -92.938 0.039 0.042 0.045 0.047 0.049 0.050
701 32.880 -92.938 0.039 0.042 0.045 0.047 0.049 0.050
702 32.916 -92.937 0.049 0.052 0.057 0.059 0.061 0.063
703 32.916 -92.937 0.049 0.052 0.057 0.059 0.061 0.063
704 32.937 -92.929 0.016 0.018 0.019 0.020 0.021 0.021
705 32.937 -92.929 0.016 0.018 0.019 0.020 0.021 0.021
706 32.938 -92.965 0.034 0.037 0.040 0.042 0.043 0.044
707 32.938 -92.965 0.034 0.037 0.040 0.042 0.043 0.044
708 32.938 -92.988 0.021 0.023 0.025 0.025 0.027 0.027
709 32.938 -92.988 0.021 0.023 0.025 0.025 0.027 0.027
710 32.819 -92.764 0.003 0.005 0.005 0.005 0.005 0.006
711 32.770 -92.746 0.001 0.002 0.002 0.002 0.002 0.003
712 32.792 -92.723 0.019 0.028 0.029 0.030 0.029 0.034
713 32.792 -92.750 0.084 0.125 0.132 0.134 0.131 0.152
714 32.797 -92.788 0.050 0.088 0.076 0.088 0.083 0.104
715 32.805 -92.827 0.017 0.030 0.026 0.030 0.028 0.035
716 32.832 -92.754 0.070 0.106 0.109 0.111 0.109 0.126
717 32.833 -92.792 0.075 0.133 0.115 0.133 0.126 0.157
718 32.820 -92.822 0.011 0.019 0.017 0.019 0.018 0.023
719 32.856 -92.766 0.001 0.002 0.002 0.002 0.002 0.002
720 32.864 -92.790 0.028 0.049 0.042 0.050 0.046 0.058
721 32.812 -92.750 0.001 0.002 0.002 0.002 0.002 0.003
722 32.812 -92.750 0.001 0.002 0.002 0.002 0.002 0.003
723 32.805 -92.812 0.000 0.001 0.001 0.001 0.001 0.001
724 32.805 -92.812 0.000 0.001 0.001 0.001 0.001 0.001
725 32.813 -92.792 0.001 0.002 0.002 0.002 0.002 0.003
726 32.813 -92.792 0.001 0.002 0.002 0.002 0.002 0.003
727 32.812 -92.825 0.001 0.001 0.001 0.001 0.001 0.002
728 32.812 -92.825 0.001 0.001 0.001 0.001 0.001 0.002
729 32.829 -92.812 0.001 0.002 0.001 0.002 0.002 0.002
730 32.829 -92.812 0.001 0.002 0.001 0.002 0.002 0.002
731 32.813 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
732 32.813 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
733 32.813 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
734 32.813 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
735 32.782 -92.678 0.070 0.078 0.086 0.085 0.092 0.094
736 32.759 -92.637 0.479 0.507 0.588 0.553 0.630 0.611
737 32.754 -92.667 1.358 1.439 1.667 1.569 1.787 1.734
232
Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
738 32.759 -92.706 0.901 0.955 1.106 1.041 1.186 1.151
739 32.769 -92.732 0.025 0.026 0.030 0.028 0.032 0.031
740 32.792 -92.667 1.672 1.772 2.053 1.932 2.201 2.135
741 32.792 -92.704 1.306 1.384 1.603 1.509 1.718 1.667
742 32.773 -92.730 0.007 0.007 0.008 0.008 0.009 0.008
743 32.789 -92.637 0.694 0.736 0.852 0.802 0.913 0.886
744 32.815 -92.639 0.048 0.054 0.059 0.059 0.063 0.065
745 32.826 -92.671 0.927 1.037 1.138 1.130 1.220 1.247
746 32.828 -92.709 1.227 1.372 1.506 1.495 1.614 1.650
747 32.834 -92.733 0.191 0.214 0.235 0.233 0.252 0.257
748 32.756 -92.688 0.020 0.021 0.025 0.023 0.027 0.026
749 32.756 -92.688 0.020 0.021 0.025 0.023 0.027 0.026
750 32.813 -92.639 0.009 0.010 0.011 0.011 0.012 0.013
751 32.813 -92.639 0.009 0.010 0.011 0.011 0.012 0.013
752 32.792 -92.688 0.029 0.030 0.035 0.033 0.038 0.036
753 32.792 -92.688 0.029 0.030 0.035 0.033 0.038 0.036
754 32.813 -92.667 0.029 0.032 0.035 0.035 0.038 0.038
755 32.813 -92.667 0.029 0.032 0.035 0.035 0.038 0.038
756 32.813 -92.708 0.029 0.032 0.035 0.035 0.038 0.038
757 32.813 -92.708 0.029 0.032 0.035 0.035 0.038 0.038
758 32.813 -92.729 0.000 0.000 0.000 0.000 0.000 0.000
759 32.813 -92.729 0.000 0.000 0.000 0.000 0.000 0.000
760 32.830 -92.688 0.024 0.027 0.030 0.030 0.032 0.033
761 32.830 -92.688 0.024 0.027 0.030 0.030 0.032 0.033
762 32.813 -92.688 0.000 0.001 0.001 0.001 0.001 0.001
763 32.813 -92.688 0.000 0.001 0.001 0.001 0.001 0.001
764 32.813 -92.688 0.000 0.001 0.001 0.001 0.001 0.001
765 32.813 -92.688 0.000 0.001 0.001 0.001 0.001 0.001
766 32.758 -92.594 0.004 0.005 0.006 0.005 0.005 0.006
767 32.721 -92.562 0.001 0.001 0.001 0.001 0.001 0.001
768 32.721 -92.562 0.001 0.001 0.001 0.001 0.001 0.001
769 32.719 -92.551 0.020 0.031 0.033 0.032 0.030 0.036
770 32.722 -92.578 0.023 0.036 0.039 0.038 0.035 0.043
771 32.728 -92.629 0.001 0.002 0.002 0.002 0.002 0.002
772 32.747 -92.558 0.018 0.027 0.029 0.028 0.026 0.032
773 32.750 -92.583 0.087 0.131 0.144 0.140 0.130 0.158
774 32.747 -92.620 0.064 0.094 0.103 0.099 0.098 0.112
775 32.773 -92.561 0.001 0.001 0.001 0.001 0.001 0.001
776 32.784 -92.588 0.047 0.070 0.076 0.074 0.072 0.083
777 32.794 -92.617 0.053 0.079 0.086 0.083 0.082 0.094
778 32.813 -92.601 0.000 0.001 0.001 0.001 0.001 0.001
233
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779 32.816 -92.618 0.009 0.014 0.015 0.014 0.014 0.016
780 32.750 -92.563 0.001 0.002 0.002 0.002 0.002 0.003
781 32.750 -92.563 0.001 0.002 0.002 0.002 0.002 0.003
782 32.774 -92.562 0.000 0.000 0.000 0.000 0.000 0.000
783 32.774 -92.562 0.000 0.000 0.000 0.000 0.000 0.000
784 32.813 -92.600 0.000 0.000 0.000 0.000 0.000 0.001
785 32.813 -92.600 0.000 0.000 0.000 0.000 0.000 0.001
786 32.813 -92.618 0.001 0.002 0.002 0.002 0.002 0.002
787 32.813 -92.618 0.001 0.002 0.002 0.002 0.002 0.002
788 32.640 -92.932 0.042 0.060 0.060 0.063 0.068 0.075
789 32.700 -92.813 0.000 0.000 0.001 0.001 0.001 0.001
790 32.700 -92.813 0.000 0.000 0.001 0.001 0.001 0.001
791 32.598 -92.882 0.050 0.058 0.066 0.061 0.081 0.071
792 32.592 -92.910 0.081 0.095 0.108 0.099 0.131 0.115
793 32.641 -92.812 0.000 0.001 0.001 0.001 0.001 0.001
794 32.636 -92.840 0.045 0.066 0.066 0.068 0.075 0.082
795 32.625 -92.875 0.219 0.217 0.293 0.226 0.355 0.267
796 32.626 -92.915 0.135 0.192 0.195 0.199 0.228 0.230
797 32.651 -92.811 0.002 0.003 0.003 0.004 0.004 0.004
798 32.665 -92.835 0.120 0.174 0.175 0.181 0.198 0.217
799 32.667 -92.875 0.138 0.200 0.200 0.208 0.227 0.249
800 32.667 -92.917 0.144 0.205 0.208 0.213 0.243 0.246
801 32.669 -92.955 0.115 0.164 0.167 0.171 0.195 0.197
802 32.702 -92.811 0.001 0.001 0.002 0.001 0.002 0.002
803 32.699 -92.833 0.068 0.082 0.099 0.085 0.113 0.103
804 32.702 -92.877 0.091 0.132 0.133 0.137 0.150 0.165
805 32.701 -92.917 0.091 0.130 0.132 0.135 0.154 0.156
806 32.697 -92.948 0.032 0.046 0.047 0.048 0.055 0.055
807 32.702 -92.937 0.002 0.002 0.002 0.003 0.003 0.003
808 32.702 -92.937 0.002 0.002 0.002 0.003 0.003 0.003
809 32.642 -92.813 0.000 0.001 0.001 0.001 0.001 0.001
810 32.642 -92.813 0.000 0.001 0.001 0.001 0.001 0.001
811 32.653 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
812 32.653 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
813 32.688 -92.838 0.002 0.002 0.003 0.002 0.003 0.003
814 32.688 -92.838 0.002 0.002 0.003 0.002 0.003 0.003
815 32.688 -92.875 0.002 0.003 0.003 0.004 0.004 0.004
816 32.688 -92.875 0.002 0.003 0.003 0.004 0.004 0.004
817 32.667 -92.938 0.002 0.003 0.004 0.004 0.004 0.004
818 32.667 -92.938 0.002 0.003 0.004 0.004 0.004 0.004
819 32.688 -92.917 0.002 0.003 0.004 0.004 0.004 0.004
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820 32.688 -92.917 0.002 0.003 0.004 0.004 0.004 0.004
821 32.687 -92.955 0.002 0.003 0.003 0.003 0.003 0.003
822 32.687 -92.955 0.002 0.003 0.003 0.003 0.003 0.003
823 32.688 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
824 32.688 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
825 32.688 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
826 32.688 -92.938 0.000 0.000 0.000 0.000 0.000 0.000
827 32.751 -92.868 0.001 0.002 0.001 0.002 0.001 0.003
828 32.718 -92.807 0.001 0.003 0.003 0.003 0.003 0.004
829 32.719 -92.834 0.005 0.010 0.009 0.011 0.009 0.012
830 32.721 -92.871 0.004 0.011 0.006 0.012 0.006 0.013
831 32.724 -92.902 0.001 0.002 0.001 0.002 0.001 0.003
832 32.740 -92.807 0.001 0.003 0.003 0.003 0.003 0.004
833 32.749 -92.834 0.010 0.031 0.018 0.032 0.018 0.038
834 32.750 -92.875 0.011 0.033 0.019 0.034 0.019 0.040
835 32.750 -92.901 0.003 0.007 0.004 0.007 0.005 0.008
836 32.777 -92.846 0.001 0.004 0.002 0.004 0.002 0.004
837 32.785 -92.876 0.010 0.022 0.012 0.025 0.014 0.027
838 32.791 -92.905 0.006 0.013 0.007 0.015 0.008 0.015
839 32.716 -92.812 0.000 0.000 0.000 0.000 0.000 0.000
840 32.716 -92.812 0.000 0.000 0.000 0.000 0.000 0.000
841 32.743 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
842 32.743 -92.813 0.000 0.000 0.000 0.000 0.000 0.000
843 32.558 -92.847 0.975 0.992 1.118 1.101 1.224 1.185
844 32.548 -92.791 1.896 2.002 2.174 2.220 2.380 2.389
845 32.552 -92.832 1.400 1.478 1.605 1.639 1.757 1.764
846 32.579 -92.872 2.188 2.226 2.508 2.470 2.746 2.660
847 32.580 -92.896 0.001 0.001 0.001 0.001 0.001 0.001
848 32.610 -92.763 0.334 0.340 0.383 0.378 0.420 0.407
849 32.619 -92.793 1.995 2.030 2.288 2.253 2.505 2.426
850 32.620 -92.830 1.947 1.980 2.232 2.198 2.444 2.367
851 32.607 -92.857 0.036 0.037 0.042 0.041 0.046 0.044
852 32.589 -92.765 0.644 0.655 0.738 0.727 0.808 0.783
853 32.583 -92.792 2.848 2.897 3.265 3.215 3.575 3.462
854 32.583 -92.833 2.851 2.900 3.268 3.219 3.579 3.466
855 32.550 -92.813 0.029 0.031 0.033 0.034 0.037 0.037
856 32.550 -92.813 0.029 0.031 0.033 0.034 0.037 0.037
857 32.563 -92.792 0.049 0.050 0.056 0.055 0.061 0.059
858 32.563 -92.792 0.049 0.050 0.056 0.055 0.061 0.059
859 32.563 -92.833 0.049 0.050 0.056 0.055 0.061 0.059
860 32.563 -92.833 0.049 0.050 0.056 0.055 0.061 0.059
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861 32.583 -92.813 0.049 0.050 0.056 0.055 0.061 0.059
862 32.583 -92.813 0.049 0.050 0.056 0.055 0.061 0.059
863 32.621 -92.812 0.040 0.040 0.045 0.045 0.050 0.048
864 32.621 -92.812 0.040 0.040 0.045 0.045 0.050 0.048
865 32.563 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
866 32.563 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
867 32.563 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
868 32.563 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
869 32.559 -92.746 1.636 1.630 1.910 1.829 2.088 1.971
870 32.550 -92.719 0.866 0.927 1.011 1.038 1.105 1.118
871 32.626 -92.714 1.968 2.027 2.301 2.272 2.494 2.433
872 32.627 -92.748 2.669 2.660 3.116 2.984 3.407 3.216
873 32.639 -92.789 0.869 0.895 1.008 0.999 1.100 1.073
874 32.666 -92.681 0.599 0.640 0.700 0.717 0.759 0.768
875 32.663 -92.709 2.267 2.334 2.651 2.618 2.873 2.803
876 32.661 -92.746 1.841 1.896 2.153 2.126 2.333 2.277
877 32.651 -92.788 0.516 0.532 0.599 0.593 0.653 0.637
878 32.585 -92.714 2.026 2.093 2.364 2.346 2.585 2.527
879 32.581 -92.746 2.355 2.433 2.748 2.728 3.005 2.938
880 32.564 -92.772 0.003 0.003 0.004 0.004 0.004 0.004
881 32.563 -92.718 0.025 0.026 0.030 0.029 0.032 0.032
882 32.563 -92.718 0.025 0.026 0.030 0.029 0.032 0.032
883 32.641 -92.812 0.000 0.000 0.000 0.000 0.000 0.000
884 32.641 -92.812 0.000 0.000 0.000 0.000 0.000 0.000
885 32.664 -92.687 0.040 0.041 0.046 0.046 0.050 0.049
886 32.664 -92.687 0.040 0.041 0.046 0.046 0.050 0.049
887 32.731 -92.761 0.121 0.127 0.147 0.143 0.159 0.153
888 32.695 -92.688 0.011 0.012 0.014 0.013 0.015 0.014
889 32.695 -92.688 0.011 0.012 0.014 0.013 0.015 0.014
890 32.683 -92.683 0.059 0.062 0.072 0.070 0.078 0.075
891 32.683 -92.707 0.330 0.346 0.399 0.389 0.433 0.417
892 32.677 -92.758 0.643 0.673 0.777 0.758 0.842 0.812
893 32.671 -92.792 1.456 1.523 1.742 1.708 1.909 1.836
894 32.678 -92.818 0.209 0.230 0.250 0.258 0.274 0.276
895 32.694 -92.685 0.053 0.056 0.065 0.063 0.070 0.067
896 32.707 -92.711 1.590 1.661 1.921 1.869 2.078 2.005
897 32.708 -92.750 1.863 1.946 2.251 2.190 2.434 2.350
898 32.707 -92.789 1.558 1.630 1.866 1.826 2.039 1.964
899 32.691 -92.817 0.055 0.057 0.066 0.064 0.072 0.069
900 32.741 -92.721 0.468 0.489 0.566 0.550 0.612 0.589
901 32.749 -92.750 1.834 1.916 2.214 2.121 2.397 2.309
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902 32.752 -92.789 1.559 1.662 1.882 1.867 2.034 1.994
903 32.766 -92.817 0.093 0.099 0.112 0.111 0.121 0.119
904 32.773 -92.761 0.054 0.057 0.065 0.064 0.070 0.069
905 32.781 -92.799 0.604 0.643 0.730 0.723 0.789 0.773
906 32.787 -92.831 0.999 1.066 1.208 1.198 1.305 1.280
907 32.794 -92.855 0.001 0.002 0.002 0.002 0.002 0.002
908 32.692 -92.812 0.007 0.007 0.008 0.008 0.009 0.009
909 32.692 -92.812 0.007 0.007 0.008 0.008 0.009 0.009
910 32.763 -92.812 0.011 0.012 0.013 0.013 0.014 0.014
911 32.763 -92.812 0.011 0.012 0.013 0.013 0.014 0.014
912 32.784 -92.813 0.020 0.021 0.024 0.023 0.026 0.025
913 32.784 -92.813 0.020 0.021 0.024 0.023 0.026 0.025
914 32.684 -92.688 0.005 0.005 0.006 0.006 0.006 0.006
915 32.684 -92.688 0.005 0.005 0.006 0.006 0.006 0.006
916 32.688 -92.684 0.005 0.005 0.006 0.005 0.006 0.006
917 32.688 -92.684 0.005 0.005 0.006 0.005 0.006 0.006
918 32.688 -92.708 0.031 0.033 0.038 0.037 0.041 0.039
919 32.688 -92.708 0.031 0.033 0.038 0.037 0.041 0.039
920 32.688 -92.750 0.032 0.033 0.038 0.037 0.042 0.040
921 32.688 -92.750 0.032 0.033 0.038 0.037 0.042 0.040
922 32.673 -92.812 0.022 0.024 0.026 0.027 0.028 0.029
923 32.673 -92.812 0.022 0.024 0.026 0.027 0.028 0.029
924 32.688 -92.792 0.031 0.033 0.037 0.037 0.041 0.039
925 32.688 -92.792 0.031 0.033 0.037 0.037 0.041 0.039
926 32.687 -92.818 0.007 0.008 0.009 0.009 0.010 0.010
927 32.687 -92.818 0.007 0.008 0.009 0.009 0.010 0.010
928 32.688 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
929 32.688 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
930 32.688 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
931 32.688 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
932 32.688 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
933 32.688 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
934 32.688 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
935 32.688 -92.813 0.001 0.001 0.001 0.001 0.001 0.001
936 32.530 -92.680 1.141 1.202 1.315 1.340 1.426 1.436
937 32.558 -92.601 0.093 0.098 0.107 0.109 0.116 0.117
938 32.547 -92.628 2.187 2.377 2.520 2.649 2.733 2.836
939 32.542 -92.667 3.262 3.506 3.753 3.908 4.104 4.207
940 32.540 -92.700 1.958 2.040 2.253 2.275 2.464 2.451
941 32.627 -92.636 1.637 1.652 1.883 1.844 2.060 1.988
942 32.625 -92.667 3.418 3.449 3.931 3.849 4.302 4.151
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943 32.622 -92.695 1.028 1.071 1.183 1.195 1.295 1.288
944 32.650 -92.636 0.274 0.284 0.316 0.317 0.343 0.340
945 32.653 -92.665 0.925 0.960 1.066 1.071 1.158 1.148
946 32.646 -92.688 0.000 0.000 0.000 0.000 0.000 0.000
947 32.574 -92.601 0.199 0.210 0.230 0.234 0.249 0.251
948 32.582 -92.626 3.144 3.312 3.623 3.693 3.930 3.956
949 32.583 -92.667 3.363 3.503 3.867 3.906 4.232 4.210
950 32.580 -92.695 1.024 1.066 1.177 1.189 1.288 1.282
951 32.562 -92.601 0.007 0.007 0.008 0.008 0.008 0.008
952 32.562 -92.601 0.007 0.007 0.008 0.008 0.008 0.008
953 32.563 -92.625 0.058 0.061 0.067 0.068 0.073 0.073
954 32.563 -92.625 0.058 0.061 0.067 0.068 0.073 0.073
955 32.542 -92.688 0.057 0.060 0.066 0.067 0.072 0.072
956 32.542 -92.688 0.057 0.060 0.066 0.067 0.072 0.072
957 32.563 -92.667 0.057 0.060 0.066 0.067 0.072 0.072
958 32.563 -92.667 0.057 0.060 0.066 0.067 0.072 0.072
959 32.563 -92.698 0.028 0.029 0.032 0.033 0.035 0.035
960 32.563 -92.698 0.028 0.029 0.032 0.033 0.035 0.035
961 32.583 -92.688 0.057 0.060 0.066 0.067 0.072 0.072
962 32.583 -92.688 0.057 0.060 0.066 0.067 0.072 0.072
963 32.625 -92.688 0.058 0.059 0.067 0.066 0.073 0.071
964 32.625 -92.688 0.058 0.059 0.067 0.066 0.073 0.071
965 32.646 -92.688 0.000 0.000 0.000 0.000 0.000 0.000
966 32.646 -92.688 0.000 0.000 0.000 0.000 0.000 0.000
967 32.563 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
968 32.563 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
969 32.563 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
970 32.563 -92.688 0.001 0.001 0.001 0.001 0.001 0.001
971 32.634 -92.602 0.003 0.005 0.005 0.005 0.005 0.005
972 32.661 -92.563 0.001 0.002 0.002 0.002 0.002 0.002
973 32.661 -92.563 0.001 0.002 0.002 0.002 0.002 0.002
974 32.638 -92.555 0.011 0.020 0.018 0.022 0.017 0.024
975 32.629 -92.585 0.073 0.106 0.121 0.116 0.111 0.127
976 32.623 -92.615 0.058 0.075 0.088 0.077 0.087 0.087
977 32.655 -92.558 0.008 0.015 0.014 0.016 0.013 0.018
978 32.664 -92.581 0.076 0.109 0.125 0.120 0.115 0.132
979 32.659 -92.623 0.044 0.065 0.066 0.070 0.068 0.078
980 32.662 -92.650 0.005 0.007 0.007 0.007 0.007 0.008
981 32.690 -92.570 0.002 0.003 0.004 0.004 0.004 0.004
982 32.600 -92.601 0.002 0.004 0.004 0.004 0.004 0.005
983 32.600 -92.614 0.008 0.013 0.012 0.013 0.012 0.015
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984 32.635 -92.563 0.001 0.001 0.001 0.001 0.001 0.001
985 32.635 -92.563 0.001 0.001 0.001 0.001 0.001 0.001
986 32.687 -92.573 0.001 0.001 0.001 0.001 0.001 0.001
987 32.687 -92.573 0.001 0.001 0.001 0.001 0.001 0.001
988 32.704 -92.619 0.003 0.005 0.005 0.005 0.004 0.006
989 32.687 -92.515 0.000 0.000 0.000 0.000 0.000 0.000
990 32.687 -92.515 0.000 0.000 0.000 0.000 0.000 0.000
991 32.681 -92.562 0.000 0.001 0.001 0.001 0.000 0.001
992 32.681 -92.562 0.000 0.001 0.001 0.001 0.000 0.001
993 32.687 -92.542 0.001 0.002 0.002 0.002 0.001 0.002
994 32.687 -92.542 0.001 0.002 0.002 0.002 0.001 0.002
995 32.688 -92.589 0.001 0.001 0.001 0.001 0.001 0.001
996 32.688 -92.589 0.001 0.001 0.001 0.001 0.001 0.001
997 32.700 -92.563 0.001 0.001 0.001 0.001 0.001 0.001
998 32.700 -92.563 0.001 0.001 0.001 0.001 0.001 0.001
999 32.716 -92.687 0.001 0.001 0.001 0.001 0.001 0.001
1000 32.716 -92.687 0.001 0.001 0.001 0.001 0.001 0.001
1001 32.643 -92.543 0.003 0.004 0.004 0.005 0.004 0.005
1002 32.676 -92.517 0.005 0.008 0.008 0.008 0.007 0.009
1003 32.669 -92.541 0.052 0.091 0.090 0.094 0.078 0.107
1004 32.679 -92.595 0.009 0.016 0.016 0.016 0.014 0.019
1005 32.678 -92.625 0.026 0.045 0.045 0.047 0.039 0.053
1006 32.676 -92.661 0.024 0.042 0.037 0.045 0.037 0.051
1007 32.700 -92.544 0.031 0.054 0.053 0.056 0.046 0.063
1008 32.704 -92.586 0.042 0.074 0.073 0.076 0.063 0.086
1009 32.708 -92.625 0.060 0.105 0.104 0.109 0.090 0.124
1010 32.709 -92.666 0.057 0.099 0.088 0.107 0.088 0.119
1011 32.720 -92.694 0.008 0.013 0.012 0.014 0.012 0.016
1012 32.730 -92.603 0.000 0.000 0.000 0.000 0.000 0.000
1013 32.733 -92.632 0.002 0.003 0.003 0.003 0.003 0.003
1014 32.734 -92.667 0.012 0.021 0.019 0.022 0.019 0.025
1015 32.738 -92.700 0.013 0.023 0.020 0.025 0.020 0.027
1016 32.735 -92.687 0.000 0.001 0.000 0.001 0.000 0.001
1017 32.735 -92.687 0.000 0.001 0.000 0.001 0.000 0.001
1018 32.688 -92.625 0.001 0.002 0.002 0.002 0.002 0.002
1019 32.688 -92.625 0.001 0.002 0.002 0.002 0.002 0.002
1020 32.688 -92.664 0.001 0.001 0.001 0.002 0.001 0.002
1021 32.688 -92.664 0.001 0.001 0.001 0.002 0.001 0.002
1022 32.688 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
1023 32.688 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
1024 32.688 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
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1025 32.688 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
1026 32.439 -92.486 1.358 1.521 1.666 1.639 1.815 1.827
1027 32.498 -92.438 0.015 0.017 0.018 0.018 0.020 0.020
1028 32.498 -92.438 0.015 0.017 0.018 0.018 0.020 0.020
1029 32.492 -92.562 0.012 0.013 0.015 0.014 0.016 0.016
1030 32.492 -92.562 0.012 0.013 0.015 0.014 0.016 0.016
1031 32.459 -92.459 1.124 1.253 1.368 1.343 1.482 1.492
1032 32.458 -92.500 1.184 1.320 1.441 1.416 1.562 1.572
1033 32.458 -92.542 1.153 1.292 1.414 1.392 1.541 1.551
1034 32.463 -92.582 0.819 0.918 1.005 0.989 1.095 1.103
1035 32.492 -92.435 0.036 0.043 0.043 0.046 0.047 0.051
1036 32.498 -92.457 1.028 1.145 1.251 1.228 1.356 1.364
1037 32.494 -92.501 0.813 0.906 0.989 0.971 1.072 1.079
1038 32.491 -92.542 0.624 0.699 0.766 0.754 0.834 0.840
1039 32.492 -92.579 0.579 0.649 0.711 0.699 0.774 0.779
1040 32.521 -92.450 0.000 0.000 0.000 0.000 0.000 0.000
1041 32.458 -92.562 0.019 0.022 0.024 0.023 0.026 0.026
1042 32.458 -92.562 0.019 0.022 0.024 0.023 0.026 0.026
1043 32.521 -92.579 0.036 0.050 0.050 0.056 0.055 0.059
1044 32.513 -92.563 0.002 0.003 0.003 0.003 0.003 0.003
1045 32.513 -92.563 0.002 0.003 0.003 0.003 0.003 0.003
1046 32.516 -92.471 0.031 0.037 0.044 0.041 0.047 0.044
1047 32.514 -92.498 0.095 0.112 0.133 0.125 0.141 0.132
1048 32.511 -92.542 0.135 0.161 0.185 0.180 0.202 0.192
1049 32.514 -92.583 0.102 0.139 0.139 0.155 0.152 0.165
1050 32.525 -92.470 0.030 0.035 0.042 0.039 0.044 0.041
1051 32.537 -92.504 0.209 0.248 0.285 0.278 0.313 0.296
1052 32.542 -92.542 0.290 0.345 0.396 0.386 0.434 0.411
1053 32.541 -92.583 0.282 0.385 0.385 0.430 0.422 0.458
1054 32.533 -92.614 0.085 0.116 0.116 0.130 0.127 0.138
1055 32.566 -92.519 0.004 0.005 0.006 0.006 0.007 0.006
1056 32.571 -92.539 0.100 0.119 0.137 0.133 0.150 0.142
1057 32.565 -92.580 0.022 0.026 0.030 0.029 0.033 0.031
1058 32.562 -92.518 0.001 0.001 0.001 0.001 0.001 0.001
1059 32.562 -92.518 0.001 0.001 0.001 0.001 0.001 0.001
1060 32.542 -92.563 0.005 0.007 0.007 0.008 0.007 0.008
1061 32.542 -92.563 0.005 0.007 0.007 0.008 0.007 0.008
1062 32.563 -92.542 0.005 0.006 0.007 0.007 0.007 0.007
1063 32.563 -92.542 0.005 0.006 0.007 0.007 0.007 0.007
1064 32.563 -92.581 0.004 0.005 0.006 0.006 0.007 0.006
1065 32.563 -92.581 0.004 0.005 0.006 0.006 0.007 0.006
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1066 32.566 -92.562 0.001 0.001 0.001 0.001 0.001 0.001
1067 32.566 -92.562 0.001 0.001 0.001 0.001 0.001 0.001
1068 32.563 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
1069 32.563 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
1070 32.563 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
1071 32.563 -92.563 0.000 0.000 0.000 0.000 0.000 0.000
1072 32.541 -92.412 0.003 0.009 0.006 0.010 0.005 0.011
1073 32.506 -92.437 0.000 0.000 0.000 0.000 0.000 0.000
1074 32.506 -92.437 0.000 0.000 0.000 0.000 0.000 0.000
1075 32.502 -92.420 0.033 0.064 0.051 0.071 0.047 0.077
1076 32.518 -92.442 0.000 0.001 0.001 0.001 0.001 0.001
1077 32.548 -92.349 0.007 0.019 0.014 0.021 0.011 0.023
1078 32.544 -92.377 0.036 0.072 0.067 0.077 0.056 0.087
1079 32.542 -92.417 0.039 0.083 0.073 0.092 0.059 0.101
1080 32.543 -92.457 0.035 0.075 0.065 0.082 0.053 0.090
1081 32.552 -92.490 0.011 0.025 0.022 0.027 0.017 0.030
1082 32.607 -92.392 0.001 0.003 0.002 0.003 0.002 0.003
1083 32.611 -92.416 0.012 0.026 0.023 0.029 0.019 0.032
1084 32.607 -92.441 0.001 0.002 0.002 0.002 0.002 0.003
1085 32.564 -92.351 0.000 0.001 0.001 0.001 0.001 0.001
1086 32.578 -92.383 0.021 0.043 0.040 0.047 0.033 0.052
1087 32.583 -92.417 0.039 0.083 0.073 0.092 0.059 0.101
1088 32.581 -92.457 0.034 0.072 0.064 0.080 0.051 0.088
1089 32.573 -92.498 0.019 0.040 0.035 0.044 0.028 0.049
1090 32.579 -92.523 0.000 0.001 0.001 0.001 0.001 0.001
1091 32.562 -92.350 0.000 0.000 0.000 0.000 0.000 0.000
1092 32.562 -92.350 0.000 0.000 0.000 0.000 0.000 0.000
1093 32.563 -92.375 0.001 0.001 0.001 0.002 0.001 0.002
1094 32.563 -92.375 0.001 0.001 0.001 0.002 0.001 0.002
1095 32.542 -92.438 0.001 0.001 0.001 0.002 0.001 0.002
1096 32.542 -92.438 0.001 0.001 0.001 0.002 0.001 0.002
1097 32.563 -92.417 0.001 0.001 0.001 0.002 0.001 0.002
1098 32.563 -92.417 0.001 0.001 0.001 0.002 0.001 0.002
1099 32.563 -92.458 0.001 0.001 0.001 0.002 0.001 0.002
1100 32.563 -92.458 0.001 0.001 0.001 0.002 0.001 0.002
1101 32.563 -92.497 0.001 0.001 0.001 0.001 0.001 0.001
1102 32.563 -92.497 0.001 0.001 0.001 0.001 0.001 0.001
1103 32.583 -92.438 0.001 0.001 0.001 0.002 0.001 0.002
1104 32.583 -92.438 0.001 0.001 0.001 0.002 0.001 0.002
1105 32.609 -92.437 0.000 0.000 0.000 0.000 0.000 0.000
1106 32.609 -92.437 0.000 0.000 0.000 0.000 0.000 0.000
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1107 32.563 -92.438 0.000 0.000 0.000 0.000 0.000 0.000
1108 32.563 -92.438 0.000 0.000 0.000 0.000 0.000 0.000
1109 32.563 -92.438 0.000 0.000 0.000 0.000 0.000 0.000
1110 32.588 -92.334 0.004 0.008 0.008 0.009 0.007 0.009
1111 32.549 -92.328 0.020 0.061 0.037 0.063 0.033 0.066
1112 32.620 -92.306 0.011 0.025 0.019 0.026 0.017 0.028
1113 32.625 -92.333 0.044 0.083 0.081 0.087 0.072 0.091
1114 32.626 -92.375 0.044 0.082 0.080 0.086 0.072 0.090
1115 32.627 -92.403 0.009 0.017 0.016 0.018 0.013 0.020
1116 32.650 -92.334 0.005 0.010 0.009 0.010 0.007 0.012
1117 32.650 -92.376 0.006 0.013 0.012 0.013 0.009 0.015
1118 32.652 -92.398 0.001 0.002 0.002 0.002 0.001 0.002
1119 32.563 -92.313 0.000 0.000 0.000 0.000 0.000 0.000
1120 32.563 -92.313 0.000 0.000 0.000 0.000 0.000 0.000
1121 32.563 -92.313 0.000 0.000 0.000 0.000 0.000 0.000
1122 32.586 -92.305 0.014 0.033 0.025 0.035 0.023 0.036
1123 32.584 -92.333 0.043 0.104 0.079 0.108 0.071 0.113
1124 32.589 -92.367 0.022 0.053 0.040 0.055 0.036 0.057
1125 32.563 -92.329 0.001 0.001 0.001 0.001 0.001 0.002
1126 32.563 -92.329 0.001 0.001 0.001 0.001 0.001 0.002
1127 32.583 -92.313 0.001 0.002 0.001 0.002 0.001 0.002
1128 32.583 -92.313 0.001 0.002 0.001 0.002 0.001 0.002
1129 32.623 -92.313 0.001 0.002 0.001 0.002 0.001 0.002
1130 32.623 -92.313 0.001 0.002 0.001 0.002 0.001 0.002
1131 32.555 -92.270 0.091 0.185 0.146 0.192 0.142 0.202
1132 32.548 -92.227 0.001 0.001 0.001 0.001 0.002 0.002
1133 32.609 -92.224 0.006 0.009 0.009 0.009 0.010 0.010
1134 32.623 -92.252 0.099 0.122 0.154 0.127 0.167 0.136
1135 32.624 -92.286 0.068 0.114 0.109 0.119 0.105 0.125
1136 32.649 -92.263 0.005 0.008 0.009 0.008 0.008 0.010
1137 32.649 -92.273 0.002 0.002 0.003 0.002 0.002 0.003
1138 32.592 -92.225 0.013 0.019 0.020 0.020 0.021 0.021
1139 32.583 -92.250 0.112 0.171 0.175 0.177 0.190 0.190
1140 32.581 -92.286 0.069 0.115 0.110 0.120 0.107 0.126
1141 32.823 -92.403 0.011 0.018 0.019 0.020 0.018 0.021
1142 32.771 -92.436 0.000 0.000 0.000 0.000 0.000 0.000
1143 32.770 -92.441 0.000 0.000 0.000 0.001 0.000 0.001
1144 32.801 -92.390 0.011 0.026 0.018 0.030 0.017 0.031
1145 32.794 -92.418 0.059 0.145 0.099 0.162 0.093 0.171
1146 32.794 -92.457 0.058 0.115 0.096 0.129 0.091 0.136
1147 32.799 -92.491 0.023 0.046 0.038 0.051 0.036 0.054
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1148 32.799 -92.491 0.023 0.046 0.038 0.051 0.036 0.054
1149 32.830 -92.418 0.055 0.110 0.092 0.124 0.087 0.130
1150 32.833 -92.458 0.066 0.105 0.110 0.118 0.104 0.124
1151 32.833 -92.488 0.029 0.046 0.049 0.052 0.046 0.055
1152 32.866 -92.460 0.036 0.058 0.060 0.065 0.057 0.068
1153 32.861 -92.482 0.003 0.004 0.004 0.005 0.004 0.005
1154 32.770 -92.438 0.000 0.000 0.000 0.000 0.000 0.000
1155 32.770 -92.438 0.000 0.000 0.000 0.000 0.000 0.000
1156 32.792 -92.438 0.001 0.002 0.002 0.003 0.002 0.003
1157 32.792 -92.438 0.001 0.002 0.002 0.003 0.002 0.003
1158 32.813 -92.417 0.001 0.002 0.002 0.003 0.002 0.003
1159 32.813 -92.417 0.001 0.002 0.002 0.003 0.002 0.003
1160 32.813 -92.458 0.001 0.002 0.002 0.002 0.002 0.002
1161 32.813 -92.458 0.001 0.002 0.002 0.002 0.002 0.002
1162 32.813 -92.487 0.000 0.001 0.001 0.001 0.001 0.001
1163 32.813 -92.487 0.000 0.001 0.001 0.001 0.001 0.001
1164 32.832 -92.437 0.001 0.002 0.002 0.002 0.002 0.002
1165 32.832 -92.437 0.001 0.002 0.002 0.002 0.002 0.002
1166 32.813 -92.438 0.000 0.000 0.000 0.000 0.000 0.000
1167 32.813 -92.438 0.000 0.000 0.000 0.000 0.000 0.000
1168 32.813 -92.438 0.000 0.000 0.000 0.000 0.000 0.000
1169 32.813 -92.438 0.000 0.000 0.000 0.000 0.000 0.000
1170 32.623 -92.462 0.007 0.009 0.011 0.010 0.010 0.011
1171 32.667 -92.438 0.003 0.004 0.005 0.005 0.005 0.005
1172 32.667 -92.438 0.003 0.004 0.005 0.005 0.005 0.005
1173 32.688 -92.422 0.002 0.004 0.004 0.004 0.003 0.004
1174 32.688 -92.422 0.002 0.004 0.004 0.004 0.003 0.004
1175 32.687 -92.446 0.001 0.002 0.002 0.002 0.002 0.002
1176 32.687 -92.446 0.001 0.002 0.002 0.002 0.002 0.002
1177 32.699 -92.437 0.002 0.003 0.003 0.004 0.003 0.004
1178 32.699 -92.437 0.002 0.003 0.003 0.004 0.003 0.004
1179 32.633 -92.423 0.094 0.143 0.146 0.160 0.136 0.172
1180 32.624 -92.457 0.175 0.221 0.262 0.244 0.258 0.266
1181 32.610 -92.491 0.034 0.043 0.052 0.048 0.051 0.052
1182 32.666 -92.394 0.005 0.008 0.008 0.009 0.007 0.009
1183 32.666 -92.418 0.175 0.267 0.272 0.299 0.253 0.320
1184 32.665 -92.450 0.107 0.139 0.166 0.156 0.156 0.168
1185 32.697 -92.425 0.052 0.092 0.081 0.106 0.076 0.111
1186 32.698 -92.443 0.027 0.041 0.042 0.047 0.039 0.049
1187 32.600 -92.465 0.026 0.032 0.038 0.036 0.038 0.039
1188 32.593 -92.501 0.100 0.129 0.147 0.142 0.148 0.155
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1189 32.588 -92.524 0.01007 0.013005 0.01477 0.014362 0.01487 0.015647
1190 32.63 -92.438 0.00259 0.003361 0.00402 0.003777 0.00376 0.004063
1191 32.63 -92.438 0.00259 0.003361 0.00402 0.003777 0.00376 0.004063
1192 32.688 -92.438 5.6E-05 8.52E-05 8.7E-05 9.55E-05 8.1E-05 0.000101
1193 32.688 -92.438 5.6E-05 8.52E-05 8.7E-05 9.55E-05 8.1E-05 0.000101
1194 32.688 -92.438 5.6E-05 8.52E-05 8.7E-05 9.55E-05 8.1E-05 0.000101
1195 32.688 -92.438 5.6E-05 8.52E-05 8.7E-05 9.55E-05 8.1E-05 0.000101
1196 32.662 -92.497 0.00062 0.002257 0.00189 0.002353 0.00089 0.002681
1197 32.688 -92.467 8.8E-05 0.000319 0.00027 0.000333 0.00013 0.000379
1198 32.688 -92.467 8.8E-05 0.000319 0.00027 0.000333 0.00013 0.000379
1199 32.688 -92.495 0.00011 0.00041 0.00034 0.000427 0.00016 0.000487
1200 32.688 -92.495 0.00011 0.00041 0.00034 0.000427 0.00016 0.000487
1201 32.72 -92.438 6.6E-05 0.000238 0.0002 0.000248 9.4E-05 0.000283
1202 32.72 -92.438 6.6E-05 0.000238 0.0002 0.000248 9.4E-05 0.000283
1203 32.636 -92.474 0.00093 0.00336 0.00281 0.003503 0.00132 0.003992
1204 32.628 -92.502 0.00723 0.027764 0.01772 0.029102 0.01103 0.032802
1205 32.622 -92.54 0.00713 0.027456 0.01748 0.028772 0.01091 0.032436
1206 32.61 -92.576 0.00166 0.006371 0.00405 0.006677 0.00253 0.007527
1207 32.669 -92.469 0.00392 0.014136 0.01183 0.014741 0.00556 0.016802
1208 32.666 -92.499 0.00833 0.030072 0.02516 0.03136 0.01182 0.035744
1209 32.648 -92.528 0.00028 0.001263 0.00083 0.00131 0.00041 0.001501
1210 32.715 -92.416 0.0054 0.027508 0.01634 0.028507 0.00768 0.032512
1211 32.71 -92.461 0.00762 0.027522 0.02303 0.02868 0.01081 0.032686
1212 32.704 -92.492 0.00472 0.017111 0.01431 0.017824 0.00671 0.020315
1213 32.742 -92.395 9.4E-05 0.000476 0.00028 0.000493 0.00013 0.000563
1214 32.735 -92.408 0.00133 0.006755 0.00401 0.006996 0.00188 0.007979
1215 32.732 -92.461 0.00123 0.004427 0.0037 0.004612 0.00174 0.005257
1216 32.733 -92.482 0.00021 0.000746 0.00062 0.000777 0.00029 0.000886
1217 32.729 -92.438 9E-07 3.25E-06 2.7E-06 3.39E-06 1.3E-06 3.86E-06
1218 32.729 -92.438 9E-07 3.25E-06 2.7E-06 3.39E-06 1.3E-06 3.86E-06
1219 32.603 -92.515 2.7E-05 0.000105 6.7E-05 0.00011 4.2E-05 0.000124
1220 32.59 -92.545 0.00497 0.01912 0.0122 0.020041 0.00759 0.022593
1221 32.585 -92.582 0.00706 0.038256 0.01734 0.039884 0.01079 0.044911
1222 32.586 -92.563 0.00012 0.00067 0.0003 0.000699 0.00019 0.000787
1223 32.586 -92.563 0.00012 0.00067 0.0003 0.000699 0.00019 0.000787
1224 32.614 -92.562 7.1E-05 0.000271 0.00017 0.000284 0.00011 0.00032
1225 32.614 -92.562 7.1E-05 0.000271 0.00017 0.000284 0.00011 0.00032
1226 32.78 -92.409 0.59512 0.616473 0.69917 0.689569 0.75596 0.737308
1227 32.688 -92.38 0.03542 0.039643 0.04196 0.044557 0.04495 0.047385
1228 32.688 -92.38 0.03542 0.039643 0.04196 0.044557 0.04495 0.047385
1229 32.688 -92.402 0.01225 0.01371 0.01451 0.015409 0.01555 0.016387
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1230 32.688 -92.402 0.01225 0.01371 0.01451 0.015409 0.01555 0.016387
1231 32.688 -92.515 0.00881 0.009336 0.01046 0.010513 0.01126 0.011185
1232 32.688 -92.515 0.00881 0.009336 0.01046 0.010513 0.01126 0.011185
1233 32.688 -92.522 0.00151 0.001597 0.00179 0.001798 0.00193 0.001913
1234 32.688 -92.522 0.00151 0.001597 0.00179 0.001798 0.00193 0.001913
1235 32.678 -92.381 0.86015 0.92626 1.01876 1.041988 1.0918 1.108412
1236 32.681 -92.4 0.17589 0.189407 0.20832 0.213071 0.22326 0.226654
1237 32.687 -92.512 0.00453 0.004797 0.00538 0.005402 0.00579 0.005748
1238 32.687 -92.522 0.00026 0.000271 0.0003 0.000306 0.00033 0.000325
1239 32.713 -92.347 0.65258 0.703546 0.76694 0.786416 0.82916 0.840519
1240 32.709 -92.375 2.58019 2.891212 3.03234 3.228901 3.27834 3.449984
1241 32.702 -92.401 0.30298 0.339121 0.35888 0.38113 0.38456 0.405342
1242 32.713 -92.509 1.20398 1.275128 1.42932 1.435926 1.53823 1.527676
1243 32.716 -92.529 0.62784 0.664914 0.74531 0.748772 0.80217 0.796611
1244 32.749 -92.35 0.37475 0.41985 0.44026 0.468772 0.47608 0.500927
1245 32.75 -92.375 2.63705 2.954419 3.09806 3.298674 3.35008 3.524948
1246 32.753 -92.418 2.2574 2.526576 2.67399 2.839607 2.86521 3.019923
1247 32.753 -92.458 2.27978 2.455002 2.7005 2.761772 2.89362 2.93771
1248 32.75 -92.5 2.5209 2.670135 2.99306 3.007012 3.22044 3.199277
1249 32.751 -92.538 2.03865 2.148139 2.39895 2.406022 2.60077 2.568339
1250 32.786 -92.348 0.55889 0.615376 0.64713 0.681981 0.71538 0.740427
1251 32.79 -92.372 2.27351 2.503305 2.63249 2.774248 2.9101 3.012002
1252 32.776 -92.406 0.27795 0.311385 0.3291 0.349718 0.35524 0.373341
1253 32.776 -92.468 0.32997 0.355653 0.39068 0.399812 0.42172 0.426927
1254 32.781 -92.503 1.22636 1.292085 1.44308 1.447432 1.56469 1.545025
1255 32.787 -92.542 1.89569 1.997425 2.23102 2.237336 2.41868 2.388298
1256 32.785 -92.566 0.09685 0.102041 0.11397 0.114309 0.12357 0.122017
1257 32.75 -92.437 0.04392 0.049162 0.05203 0.055253 0.05575 0.058762
1258 32.75 -92.437 0.04392 0.049162 0.05203 0.055253 0.05575 0.058762
1259 32.784 -92.562 0.01584 0.016693 0.01864 0.0187 0.02022 0.019961
1260 32.784 -92.562 0.01584 0.016693 0.01864 0.0187 0.02022 0.019961
1261 32.755 -92.283 0.0757 0.098346 0.10902 0.101797 0.11047 0.116119
1262 32.688 -92.333 0.00235 0.004102 0.00371 0.004236 0.00352 0.00479
1263 32.688 -92.333 0.00235 0.004102 0.00371 0.004236 0.00352 0.00479
1264 32.687 -92.359 0.00052 0.000907 0.00082 0.000937 0.00078 0.001059
1265 32.687 -92.359 0.00052 0.000907 0.00082 0.000937 0.00078 0.001059
1266 32.708 -92.313 0.00235 0.004101 0.00371 0.004235 0.00352 0.004789
1267 32.708 -92.313 0.00235 0.004101 0.00371 0.004235 0.00352 0.004789
1268 32.687 -92.309 0.00055 0.000808 0.00087 0.000836 0.00082 0.000946
1269 32.671 -92.337 0.09674 0.142133 0.15276 0.146955 0.14501 0.166337
1270 32.665 -92.37 0.06932 0.101847 0.10948 0.10531 0.1039 0.119204
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1271 32.657 -92.397 0.00015 0.000215 0.00024 0.000225 0.00022 0.000252
1272 32.722 -92.265 0.01445 0.021232 0.02282 0.021954 0.02167 0.024849
1273 32.709 -92.292 0.13213 0.194093 0.20875 0.200697 0.19807 0.227173
1274 32.707 -92.329 0.10273 0.179336 0.1623 0.185212 0.154 0.209424
1275 32.69 -92.357 0.00212 0.003697 0.00334 0.003817 0.00317 0.004316
1276 32.749 -92.292 0.13397 0.196787 0.21161 0.20348 0.20087 0.23032
1277 32.75 -92.331 0.11986 0.209245 0.18934 0.216097 0.17973 0.244343
1278 32.782 -92.326 0.05762 0.088992 0.08299 0.091923 0.08412 0.104807
1279 32.75 -92.313 0.00239 0.004169 0.00377 0.004305 0.00358 0.004868
1280 32.75 -92.313 0.00239 0.004169 0.00377 0.004305 0.00358 0.004868
1281 32.686 -92.313 9.1E-05 0.000134 0.00014 0.000139 0.00014 0.000157
1282 32.686 -92.313 9.1E-05 0.000134 0.00014 0.000139 0.00014 0.000157
1283 32.688 -92.304 0.00069 0.001007 0.00108 0.001041 0.00103 0.001179
1284 32.688 -92.304 0.00069 0.001007 0.00108 0.001041 0.00103 0.001179
1285 32.688 -92.313 4E-05 7E-05 6.3E-05 7.23E-05 6E-05 8.18E-05
1286 32.688 -92.313 4E-05 7E-05 6.3E-05 7.23E-05 6E-05 8.18E-05
1287 32.688 -92.313 4E-05 7E-05 6.3E-05 7.23E-05 6E-05 8.18E-05
1288 32.688 -92.313 4E-05 7E-05 6.3E-05 7.23E-05 6E-05 8.18E-05
1289 32.701 -92.225 0.01648 0.033647 0.03493 0.034726 0.03104 0.039607
1290 32.687 -92.287 0.00055 0.000991 0.00105 0.001021 0.00086 0.001165
1291 32.687 -92.287 0.00055 0.000991 0.00105 0.001021 0.00086 0.001165
1292 32.639 -92.186 0.00056 0.00115 0.00119 0.001187 0.00106 0.001353
1293 32.631 -92.211 0.02576 0.052576 0.05457 0.054257 0.04848 0.061884
1294 32.638 -92.236 0.00509 0.010379 0.01077 0.010711 0.00957 0.012217
1295 32.643 -92.296 0.00389 0.006949 0.00733 0.007157 0.006 0.008172
1296 32.644 -92.313 0.00011 0.000248 0.0002 0.000255 0.00017 0.000291
1297 32.666 -92.214 0.02944 0.060058 0.06235 0.061983 0.05539 0.070693
1298 32.668 -92.249 0.03805 0.07763 0.08059 0.080119 0.0716 0.091377
1299 32.667 -92.292 0.0449 0.080208 0.0846 0.082584 0.06924 0.09427
1300 32.662 -92.317 0.00802 0.018324 0.01509 0.018817 0.01236 0.021463
1301 32.707 -92.248 0.03627 0.074014 0.07688 0.076393 0.06829 0.087123
1302 32.691 -92.278 0.00182 0.003254 0.00343 0.003351 0.00281 0.003825
1303 32.639 -92.187 0.00017 0.00034 0.00035 0.000351 0.00031 0.0004
1304 32.639 -92.187 0.00017 0.00034 0.00035 0.000351 0.00031 0.0004
1305 32.644 -92.312 7.7E-05 0.000176 0.00015 0.000181 0.00012 0.000207
1306 32.644 -92.312 7.7E-05 0.000176 0.00015 0.000181 0.00012 0.000207
1307 32.688 -92.25 0.00069 0.001409 0.00146 0.001455 0.0013 0.001659
1308 32.688 -92.25 0.00069 0.001409 0.00146 0.001455 0.0013 0.001659
1309 32.666 -92.312 0.00075 0.001723 0.00142 0.001769 0.00116 0.002017
1310 32.666 -92.312 0.00075 0.001723 0.00142 0.001769 0.00116 0.002017
1311 32.61 -92.139 0.07141 0.110782 0.11751 0.113839 0.12526 0.119621
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Latitude Longitude HELP3(E) Budyko(E) HELP3(M) Budyko(M) HELP3(L) Budyko(L)
1312 32.553 -92.21 0.03338 0.051792 0.05491 0.053221 0.05855 0.055931
1313 32.625 -92.166 0.08282 0.128467 0.13622 0.132021 0.1453 0.13873
1314 32.615 -92.2 0.02598 0.040308 0.04274 0.041423 0.04559 0.043528
1315 32.666 -92.167 0.05556 0.120721 0.1096 0.131135 0.10018 0.138045
1316 32.667 -92.194 0.01338 0.023191 0.02639 0.025387 0.02412 0.026621
1317 32.563 -92.188 2.4E-05 3.74E-05 4E-05 4.03E-05 4.2E-05 4.03E-05
1318 32.563 -92.188 2.4E-05 3.74E-05 4E-05 4.03E-05 4.2E-05 4.03E-05
1319 32.563 -92.188 2.4E-05 3.74E-05 4E-05 4.03E-05 4.2E-05 4.03E-05
1320 32.584 -92.167 0.07976 0.123752 0.13127 0.127175 0.1399 0.133632
1321 32.582 -92.206 0.073 0.113267 0.12015 0.116401 0.12804 0.12231
1322 32.563 -92.23 7.9E-05 0.000122 0.00013 0.000132 0.00014 0.000132
1323 32.563 -92.208 0.00141 0.002189 0.00232 0.002361 0.00247 0.002363
1324 32.563 -92.208 0.00141 0.002189 0.00232 0.002361 0.00247 0.002363
1325 32.583 -92.188 0.00141 0.002188 0.00232 0.002249 0.00247 0.002363
1326 32.583 -92.188 0.00141 0.002188 0.00232 0.002249 0.00247 0.002363
1327 32.62 -92.188 0.00109 0.001348 0.00179 0.001394 0.00191 0.001462
1328 32.62 -92.188 0.00109 0.001348 0.00179 0.001394 0.00191 0.001462
1329 32.665 -92.188 0.00091 0.001577 0.00179 0.001726 0.00164 0.00181
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Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Help3 345.6 301.91 245.21 129.23 428.28 440.83 295.26 321.31 284.97 252.04 337.41 621.89 328.52 288.44
Budyko 377.29 373.27 303.49 165.36 517.27 394.81 351.24 384.08 305.75 375.5 349.24 624.8 335.96 343.1
Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Help3 424.76 363.81 472.62 159.14 379.96 221.27 291.18 431.43 181.8 201.96 378.8 577.96 264.96 141.87
Budyko 381.89 379.13 469.74 206.17 472.15 237.99 347.23 458.53 213.42 271.71 428.55 556.9 314.29 176.16
Years 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Help3 283.46 257.53 220.13 353.73 367.27 410.49 242.81 368.88 429.61 480.97 530.77 801.68 567.92 338.48
Budyko 373.58 272.19 302.62 386.05 376.06 471.69 297.71 373.15 437.97 456.68 509.18 688.69 481.79 378.72
Years 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061
Help3 360.26 326.03 242.56 389.48 297.74 268.41 456.14 287.77 182.51 176 230.11 444.61 293.09 519.99
Budyko 384.14 327.97 280.15 391.65 330.19 291.62 518.18 340.7 267.88 182.78 292.32 468.16 299.61 591.22
Years 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075
Help3 462.59 445.15 413.01 388.11 554.02 139.47 412.48 265.87 350.9 204.93 491.46 236.3 757.55 278.96
Budyko 368.86 577.66 390.08 337.74 607.88 189.24 442.45 283.9 428.34 196.65 606.62 259.05 702.38 305.7
Years 2076 2077 2078 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089
Help3 948.56 353.13 304.05 458.74 525.67 610.93 446.09 281.26 400.62 469.01 517.28 387.66 400.94 357.14
Budyko 802.88 313.33 328.51 522.33 468.57 574.95 452.27 318.66 417.23 477.57 425.57 489.39 387.7 434.38
Years 2090 2091 2092 2093 2094 2095 2096 2097 2098
Help3 491.27 207.07 291.65 359.84 320.37 216.45 514.29 559.77 363.52
Budyko 444.73 236.81 346.95 403.64 354.48 257.66 621.63 605.96 358.61
Figure 31, 32, and 33 Total annual runoff every year (2006-2098) for Bayou D’Arbonne
248
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Budyko 71.72 36.45 19.24 16.09 15.33 9.05 13.30 8.12 29.22 89.93 122.24 78.87
Water	Watch 52.95 66.99 73.70 55.20 36.30 23.95 12.15 2.22 1.68 10.33 13.90 50.60
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Budyko 68.0149 40.5399 22.8175 16.833 18.4847 11.0313 15.9843 11.748 29.6814 58.4696 85.2819 61.3003
Water	Watch 65.3462 78.7154 77.75 65.4654 40.4885 24.4923 12.8 5.32692 4.71538 9.49615 23.2115 61.9462
Figure 36. Mean monthly cycle of runoff for Loggy Bayou
Figure 37. Mean monthly cycle of runoff for Bayou D’Arbonne
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Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Help3 51.377 48.623 32.514 18.976 63.302 73.934 44.018 41.631 40.395 36.832 52.93 84.987 48.296 39.654
Budyko 56.602 59.047 44.925 25.352 80.462 61.507 54.034 55.547 45.469 59.459 55.431 91.098 51.226 48.677
Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Help3 61.396 52.651 71.14 24.344 59.77 30.362 44.937 61.717 26.889 29.275 51.138 84.232 41.212 20.746
Budyko 57.539 56.679 69.565 31.48 72.063 35.892 54.465 68.482 30.248 40.501 62.672 84.254 49.321 25.419
Years 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Help3 35.488 38.321 31.439 50.011 46.152 53.999 28.96 42.588 55.792 61.333 63.712 107.32 67.868 45.424
Budyko 42.613 40.672 44.52 54.503 47.341 63.548 39.263 47.257 56.386 58.158 66.555 89.674 61.92 51.403
Years 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061
Help3 39.522 39.733 31.542 51.54 43.194 36.51 61.665 40.272 28.406 23.508 31.648 57.143 33.837 76.986
Budyko 45.501 42.49 34.222 52.468 46.738 39.729 69.941 46.64 38.022 24.446 32.337 59.389 37.883 85.56
Years 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075
Help3 61.043 54.197 54.857 46.65 75.675 18.205 56.708 28.97 43.199 25.482 66.311 34.031 97.092 43.408
Budyko 47.337 72.353 49.842 43.023 83.076 25.242 60.203 34.71 54.779 24.453 86.525 35.52 91.581 44.64
Years 2076 2077 2078 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089
Help3 127.91 44.328 43.727 68.964 67.041 82.905 53.917 35.711 59.399 63.14 65.854 49.615 49.665 45.807
Budyko 103.95 39.765 47.341 73.36 60.813 78.635 57.063 42.689 57.984 64.028 55.402 64.303 50.613 59.042
Years 2090 2091 2092 2093 2094 2095 2096 2097 2098
Help3 62.45 26.258 32.196 40.243 41.75 23.736 72.515 71.368 51.751
Budyko 56.206 27.781 36.957 50.554 47.642 31.862 86.878 80.272 47.89
Figure 38. Total annual runoff every year during the century for Corney Lake 
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Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Help3 341.24 295.65 246.07 128.5 424.55 423.3 292.32 324.78 284.16 250.7 331.44 622.53 325.82 289.07
Budyko 371.66 364.84 299.62 162.75 505.31 386.35 344.91 380.28 302 366.34 340.89 618.21 330.33 340.61
Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Help3 417.79 361.48 466.93 157.25 373.05 220.48 287.12 429.84 179.96 200.96 380.38 572.02 260.46 141.1
Budyko 375.96 373.81 463.81 202.53 463.85 234.1 339.82 452.06 211.83 267.61 423.65 548.29 307.35 174.71
Years 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Help3 287.54 255.06 219.68 302.96 320.45 354.29 213.78 325.05 371.58 417.43 465.31 687.06 494.78 292.12
Budyko 380.32 268.55 300.11 329.81 326.48 405.49 256.84 324.09 379.43 395.4 440.55 595.16 417.43 324.91
Years 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061
Help3 319.19 286.05 210.38 337.01 254.1 231.6 393.4 247.4 153.65 152.32 198.46 385.53 256.37 441.19
Budyko 336.69 284.21 245.8 337.44 283.32 250.62 445.19 292.47 228.27 157.84 259.83 405.58 260.48 501.07
Years 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075
Help3 399.68 390.4 356.61 340.38 476.5 121.24 354.38 236.27 307.23 178.9 422.83 201.32 653.58 235.21
Budyko 320.35 499.87 338.19 293.53 520.9 163.19 379.65 247.85 370.81 171.65 515.04 222.15 607.08 259.17
Years 2076 2077 2078 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089
Help3 810.92 307.58 260.09 387.94 455.95 525.37 391.85 245.3 339.01 403.93 447.44 337.78 350.15 311
Budyko 694.78 272 279.64 446.19 405.49 493.65 392.55 273.91 357.47 410.57 368.47 422.15 334.76 373.03
Years 2090 2091 2092 2093 2094 2095 2096 2097 2098
Help3 427.29 180.74 258.47 319.19 278.09 192.69 438.95 486.99 311.28
Budyko 386.47 208.8 309.2 350.97 305.05 224.86 529.78 522.55 308.97
Figure 39. Total annual runoff every year during the century for Bayou D’Arbonne Lake
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Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Help3 17.948 2.727 12.596 2.7586 9.0792 58.528 6.1833 27.948 6.5597 9.8836 6.9377 22.03 7.9251 4.4882
Budyko 23.117 21.023 18.007 6.1391 45.474 27.061 18.953 24.879 14.53 27.354 22.421 37.288 18.484 22.643
Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Help3 55.54 10.567 12.951 1.9527 7.9508 16.832 24.594 7.961 6.2229 24.989 7.7182 33.35 7.0932 6.2494
Budyko 23.218 21.834 27.099 12.727 29.102 16.046 19.879 27.422 14.796 19.704 27.553 29.975 19.951 9.036
Years 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Help3 4.5583 5.1901 9.5019 7.5381 6.6848 22.052 7.3571 12.41 22.382 22.072 17.478 73.058 52.692 9.313
Budyko 34.097 14.034 7.2975 17.432 22.413 26.476 16.062 18.068 21.517 31.171 20.713 38.594 24.406 24.07
Years 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061
Help3 15.513 2.4829 6.4016 9.3789 4.4612 3.0011 10.786 9.6248 4.5378 1.6456 2.188 19.38 28.863 18.06
Budyko 19.492 12.647 1.3077 17.352 1.3468 12.689 30.474 15.946 15.823 4.957 1.5033 31.876 12.415 45.916
Years 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075
Help3 18.707 55.565 15.365 10.82 18.53 2.0635 13.899 6.2728 4.654 5.4802 23.119 9.5152 68.762 3.3986
Budyko 11.77 54.401 20.492 11.875 39.028 8.1284 25.95 13.41 27.576 5.4781 50.552 13.847 37.177 18.92
Years 2076 2077 2078 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089
Help3 97.313 12.157 2.2973 18.375 26.72 26.563 3.2938 2.5187 22.101 19.385 39.871 2.6641 11.325 3.2792
Budyko 41.427 15.711 15.298 27.866 22.645 26.654 26.535 20.627 17.785 29.681 17.029 29.388 23.231 23.049
Years 2090 2091 2092 2093 2094 2095 2096 2097 2098
Help3 15.262 7.5417 9.8326 4.0128 5.3224 2.1634 28.246 14.127 4.9059
Budyko 20.547 2.2796 7.9663 21.189 17.926 9.3564 49.65 31.471 17.48
Figure 40. Total annual runoff every year during the century for Lake Claiborne 
252
Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Help3 242.45 239.54 214.8 76.609 365.33 390.76 253.48 248.12 219.15 194.04 297.14 522.75 279.56 241.33
Budyko 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Help3 319.12 281.27 394.81 143.75 384.48 207.26 266.66 324.75 139.3 139.25 287.76 487.58 233.66 131.92
Budyko 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Years 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Help3 206.33 222.78 166.2 339.11 240.23 303.05 205.28 243.95 276.46 322.49 362.44 634.44 468.62 307.27
Budyko 0 0 0 312.57 263.3 341.19 243.53 255.94 294.59 307.46 367.63 510.4 358.02 318.86
Years 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061
Help3 249.42 251.75 156.72 296.34 254.41 218.93 334.6 197.2 179.17 118.2 145.8 328.9 228.49 463.77
Budyko 258.75 241.91 160.6 289.16 234.79 220.35 369.02 238.24 232.78 116.8 107.79 345.88 218.8 492.7
Years 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075
Help3 353.26 292.64 343.15 272.4 464.33 82.661 354.84 205.56 278.12 126.9 420.48 182.05 617 257.69
Budyko 247.94 366.51 297.91 229.82 473.65 130.12 358.17 212.13 331.19 122.76 498.28 193.27 513.13 257.48
Years 2076 2077 2078 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089
Help3 801.29 244.48 272.42 369.88 437.74 468.68 265.13 201.46 311.09 370.12 333.87 304.56 314.95 327.53
Budyko 591.2 216.35 270.54 380.59 364.19 412.04 311.57 229.08 298.76 374.54 267.11 379.07 291.81 357.48
Years 2090 2091 2092 2093 2094 2095 2096 2097 2098
Help3 328.22 120.18 186.75 226.44 257.71 118.37 425.77 422.49 264.55
Budyko 292.86 85.871 239.47 274.64 262 159.83 500.88 439 259.87
Figure 41. Total annual runoff every year during the century for Lake Bistineau 
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Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
R	square 0.9926 0.9919 0.9866 0.9803 0.9916 0.9904 0.9932 0.9879 0.9934 0.9596 0.9955 0.9942 0.993 0.9793
Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
R	square 0.9706 0.9905 0.9962 0.9846 0.9904 0.9921 0.9938 0.9951 0.9835 0.9691 0.9946 0.9959 0.99 0.9641
Years 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
R	square 0.9784 0.9937 0.9368 0.993 0.9939 0.9952 0.9886 0.9954 0.9951 0.9924 0.9957 0.9891 0.9914 0.9945
Years 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061
R	square 0.9955 0.9957 0.8754 0.9886 0.8744 0.9941 0.9975 0.991 0.9719 0.992 0.8565 0.9933 0.9647 0.9957
Years 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075
R	square 0.9768 0.9311 0.9889 0.987 0.9955 0.9758 0.9973 0.991 0.9964 0.9924 0.9943 0.9894 0.9923 0.9891
Years 2076 2077 2078 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089
Help3 0.9851 0.9912 0.9959 0.994 0.9919 0.9964 0.9917 0.9923 0.9909 0.9973 0.9902 0.9929 0.9931 0.9958
R	square 2090 2091 2092 2093 2094 2095 2096 2097 2098
Help3 0.9956 0.7678 0.9813 0.9912 0.9966 0.9887 0.9908 0.9967 0.9874
Figure 42. R Square values for individual years from 2006 to 2098 for Loggy Bayou 
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Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
R	square 0.9973 0.9958 0.9882 0.9882 0.996 0.9926 0.9897 0.9917 0.9897 0.9838 0.9961 0.992 0.9945 0.9935
Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
R	square 0.9919 0.9957 0.998 0.9903 0.997 0.9863 0.9959 0.9964 0.9894 0.9925 0.9926 0.9936 0.995 0.9765
Years 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
R	square 0.9602 0.9958 0.9926 0.9904 0.9956 0.9945 0.9865 0.9926 0.9956 0.9928 0.9912 0.9934 0.9851 0.9947
Years 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061
R	square 0.9889 0.9932 0.9911 0.9958 0.9748 0.9953 0.9975 0.9953 0.9858 0.9887 0.961 0.9974 0.9887 0.9962
Years 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075
R	square 0.9868 0.9891 0.9931 0.9866 0.995 0.9875 0.9952 0.9829 0.9939 0.9951 0.9918 0.9927 0.9896 0.9908
Years 2076 2077 2078 2079 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089
Help3 0.9909 0.9935 0.9949 0.9967 0.9919 0.9953 0.9962 0.9962 0.996 0.9974 0.9926 0.997 0.9888 0.9898
R	square 2090 2091 2092 2093 2094 2095 2096 2097 2098
Help3 0.9948 0.9732 0.9861 0.9893 0.9956 0.9912 0.9965 0.993 0.9957
Figure 43. R Square values for individual years from 2006 to 2098 for Bayou D’Arbonne
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Latitude Longitude SCS	CN Budyko	Parameter
1 33.575 -93.334 87.035 0.710
2 33.512 -93.299 87.035 0.710
3 33.506 -93.332 87.035 0.710
4 33.511 -93.363 87.035 0.710
5 33.54 -93.295 87.035 0.710
6 33.542 -93.333 87.035 0.710
7 33.542 -93.369 87.035 0.710
8 33.506 -93.312 87.035 0.710
9 33.506 -93.312 87.035 0.710
10 33.542 -93.313 87.035 0.710
11 33.542 -93.313 87.035 0.710
12 33.491 -93.278 77.486 0.760
13 33.435 -93.299 77.486 0.760
14 33.435 -93.318 77.486 0.760
15 33.466 -93.263 77.486 0.760
16 33.459 -93.292 77.486 0.760
17 33.46 -93.333 77.486 0.760
18 33.466 -93.372 77.486 0.760
19 33.471 -93.404 77.486 0.760
20 33.495 -93.288 77.486 0.760
21 33.486 -93.337 77.486 0.760
22 33.497 -93.378 77.486 0.770
23 33.495 -93.403 77.486 0.760
24 33.525 -93.389 77.486 0.770
25 33.458 -93.313 77.486 0.760
26 33.458 -93.313 77.486 0.760
27 33.485 -93.313 77.486 0.760
28 33.485 -93.313 77.486 0.760
29 33.435 -93.312 77.486 0.760
30 33.435 -93.312 77.486 0.760
31 33.438 -93.295 77.486 0.760
32 33.438 -93.295 77.486 0.760
33 33.438 -93.319 77.486 0.760
34 33.438 -93.319 77.486 0.760
35 33.438 -93.313 77.486 0.760
36 33.438 -93.313 77.486 0.760
37 33.438 -93.313 77.486 0.760
38 33.438 -93.313 77.486 0.760
39 33.436 -93.447 93.494 0.600
40 33.415 -93.428 93.494 0.600
Figure 45. Annual Budyko one parameter and curve number for Loggy Bayou
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Latitude Longitude SCS	CN Budyko	Parameter
41 33.416 -93.454 93.494 0.590
42 33.459 -93.425 93.494 0.600
43 33.491 -93.424 93.494 0.600
44 33.417 -93.438 93.494 0.600
45 33.417 -93.438 93.494 0.600
46 33.438 -93.429 93.494 0.600
47 33.438 -93.429 93.494 0.600
48 33.438 -93.438 93.494 0.600
49 33.438 -93.438 93.494 0.600
50 33.438 -93.438 93.494 0.600
51 33.38 -93.427 93.494 0.600
52 33.396 -93.383 83.129 0.750
53 33.42 -93.341 83.129 0.750
54 33.417 -93.375 83.129 0.750
55 33.418 -93.408 83.129 0.750
56 33.44 -93.342 83.129 0.750
57 33.447 -93.379 83.129 0.750
58 33.45 -93.405 83.129 0.750
59 33.437 -93.34 83.129 0.750
60 33.437 -93.34 83.129 0.750
61 33.438 -93.375 83.129 0.750
62 33.438 -93.375 83.129 0.750
63 33.438 -93.409 83.129 0.750
64 33.438 -93.409 83.129 0.750
65 33.349 -93.385 83.129 0.750
66 33.346 -93.407 83.129 0.750
67 33.392 -93.35 83.129 0.750
68 33.377 -93.377 83.129 0.750
69 33.375 -93.406 83.129 0.750
70 33.342 -93.35 79.017 0.780
71 33.266 -93.42 79.017 0.780
72 33.259 -93.439 79.017 0.780
73 33.411 -93.324 79.017 0.780
74 33.439 -93.29 79.017 0.790
75 33.261 -93.438 79.017 0.780
76 33.261 -93.438 79.017 0.780
77 33.304 -93.313 79.017 0.770
78 33.304 -93.313 79.017 0.770
79 33.313 -93.304 79.017 0.770
80 33.313 -93.304 79.017 0.770
81 33.313 -93.333 79.017 0.780
257
Latitude Longitude SCS	CN Budyko	Parameter
82 33.313 -93.333 79.017 0.780
83 33.313 -93.375 79.017 0.780
84 33.313 -93.375 79.017 0.780
85 33.312 -93.401 79.017 0.780
86 33.312 -93.401 79.017 0.780
87 33.333 -93.313 79.017 0.770
88 33.333 -93.313 79.017 0.770
89 33.375 -93.313 79.017 0.780
90 33.375 -93.313 79.017 0.780
91 33.415 -93.313 79.017 0.780
92 33.415 -93.313 79.017 0.780
93 33.437 -93.291 79.017 0.780
94 33.437 -93.291 79.017 0.780
95 33.313 -93.313 79.017 0.770
96 33.313 -93.313 79.017 0.770
97 33.313 -93.313 79.017 0.770
98 33.313 -93.313 79.017 0.770
99 33.305 -93.305 79.017 0.760
100 33.297 -93.335 79.017 0.770
101 33.295 -93.375 79.017 0.770
102 33.291 -93.404 79.017 0.780
103 33.332 -93.305 79.017 0.770
104 33.333 -93.333 79.017 0.780
105 33.331 -93.373 79.017 0.780
106 33.318 -93.399 79.017 0.780
107 33.377 -93.302 79.017 0.780
108 33.374 -93.333 79.017 0.780
109 33.364 -93.359 79.017 0.780
110 33.416 -93.296 79.017 0.780
111 33.38 -93.218 93.556 0.600
112 33.415 -93.276 93.556 0.600
113 33.451 -93.249 93.556 0.600
114 33.441 -93.273 93.556 0.600
115 33.339 -93.188 93.556 0.590
116 33.339 -93.188 93.556 0.590
117 33.438 -93.253 93.556 0.600
118 33.438 -93.253 93.556 0.600
119 33.437 -93.273 93.556 0.600
120 33.437 -93.273 93.556 0.600
121 33.338 -93.186 93.556 0.590
122 33.343 -93.207 93.556 0.590
258
Latitude Longitude SCS	CN Budyko	Parameter
123 33.352 -93.243 93.556 0.590
124 33.374 -93.209 93.556 0.600
125 33.375 -93.25 93.556 0.600
126 33.381 -93.276 93.556 0.600
127 33.41 -93.216 93.556 0.600
128 33.416 -93.25 93.556 0.600
129 33.244 -93.227 96.375 0.490
130 33.264 -93.184 96.375 0.490
131 33.25 -93.209 96.375 0.490
132 33.224 -93.216 96.375 0.490
133 33.224 -93.239 96.375 0.490
134 33.229 -93.273 96.375 0.490
135 33.239 -93.249 96.375 0.490
136 33.24 -93.28 96.375 0.490
137 33.258 -93.188 96.375 0.490
138 33.258 -93.188 96.375 0.490
139 33.292 -93.188 96.375 0.490
140 33.292 -93.188 96.375 0.490
141 33.313 -93.172 96.375 0.500
142 33.313 -93.172 96.375 0.500
143 33.313 -93.198 96.375 0.500
144 33.313 -93.198 96.375 0.500
145 33.323 -93.187 96.375 0.500
146 33.323 -93.187 96.375 0.500
147 33.313 -93.188 96.375 0.500
148 33.313 -93.188 96.375 0.500
149 33.313 -93.188 96.375 0.500
150 33.313 -93.188 96.375 0.500
151 33.294 -93.175 96.375 0.490
152 33.289 -93.203 96.375 0.490
153 33.325 -93.171 96.375 0.500
154 33.321 -93.196 96.375 0.500
155 33.303 -93.255 96.607 0.490
156 33.267 -93.227 96.607 0.480
157 33.26 -93.251 96.607 0.480
158 33.253 -93.28 96.607 0.480
159 33.313 -93.218 96.607 0.490
160 33.313 -93.218 96.607 0.490
161 33.313 -93.25 96.607 0.490
162 33.313 -93.25 96.607 0.490
163 33.312 -93.284 96.607 0.490
259
Latitude Longitude SCS	CN Budyko	Parameter
164 33.312 -93.284 96.607 0.490
165 33.297 -93.222 96.607 0.480
166 33.292 -93.25 96.607 0.480
167 33.298 -93.281 96.607 0.480
168 33.326 -93.217 96.607 0.490
169 33.332 -93.25 96.607 0.490
170 33.334 -93.285 96.607 0.490
171 33.356 -93.268 96.607 0.490
172 33.37 -93.285 96.607 0.490
173 33.233 -93.324 74.908 0.790
174 33.185 -93.311 74.908 0.810
175 33.179 -93.335 74.908 0.810
176 33.18 -93.372 74.908 0.810
177 33.217 -93.261 74.908 0.790
178 33.21 -93.292 74.908 0.790
179 33.208 -93.333 74.908 0.800
180 33.208 -93.369 74.908 0.800
181 33.23 -93.261 74.908 0.790
182 33.251 -93.296 74.908 0.790
183 33.25 -93.333 74.908 0.800
184 33.239 -93.365 74.908 0.800
185 33.188 -93.31 74.908 0.790
186 33.188 -93.31 74.908 0.790
187 33.188 -93.333 74.908 0.800
188 33.188 -93.333 74.908 0.800
189 33.188 -93.371 74.908 0.800
190 33.188 -93.371 74.908 0.800
191 33.208 -93.313 74.908 0.790
192 33.208 -93.313 74.908 0.790
193 33.25 -93.313 74.908 0.790
194 33.25 -93.313 74.908 0.790
195 33.185 -93.313 74.908 0.810
196 33.185 -93.313 74.908 0.810
197 33.284 -93.312 74.908 0.790
198 33.284 -93.312 74.908 0.790
199 33.188 -93.313 74.908 0.790
200 33.188 -93.313 74.908 0.790
201 33.188 -93.313 74.908 0.790
202 33.188 -93.313 74.908 0.790
203 33.284 -93.295 74.908 0.790
204 33.278 -93.327 74.908 0.800
260
Latitude Longitude SCS	CN Budyko	Parameter
205 33.323 -93.443 79.508 0.780
206 33.178 -93.392 79.508 0.780
207 33.178 -93.399 79.508 0.780
208 33.209 -93.39 79.508 0.780
209 33.21 -93.416 79.508 0.780
210 33.218 -93.45 79.508 0.780
211 33.269 -93.353 79.508 0.770
212 33.254 -93.379 79.508 0.770
213 33.248 -93.416 79.508 0.780
214 33.25 -93.458 79.508 0.780
215 33.259 -93.486 79.508 0.780
216 33.188 -93.392 79.508 0.780
217 33.188 -93.392 79.508 0.780
218 33.188 -93.4 79.508 0.780
219 33.188 -93.4 79.508 0.780
220 33.214 -93.437 79.508 0.780
221 33.214 -93.437 79.508 0.780
222 33.249 -93.437 79.508 0.780
223 33.249 -93.437 79.508 0.780
224 33.292 -93.438 79.508 0.780
225 33.292 -93.438 79.508 0.780
226 33.313 -93.421 79.508 0.780
227 33.313 -93.421 79.508 0.780
228 33.313 -93.454 79.508 0.770
229 33.313 -93.454 79.508 0.770
230 33.333 -93.438 79.508 0.780
231 33.333 -93.438 79.508 0.780
232 33.313 -93.438 79.508 0.780
233 33.313 -93.438 79.508 0.780
234 33.313 -93.438 79.508 0.780
235 33.313 -93.438 79.508 0.780
236 33.275 -93.353 79.508 0.770
237 33.275 -93.372 79.508 0.770
238 33.292 -93.424 79.508 0.780
239 33.292 -93.457 79.508 0.780
240 33.337 -93.394 79.508 0.780
241 33.331 -93.42 79.508 0.780
242 33.332 -93.455 79.508 0.770
243 33.359 -93.427 79.508 0.780
244 33.153 -93.178 92.310 0.610
245 33.247 -93.169 92.310 0.610
261
Latitude Longitude SCS	CN Budyko	Parameter
246 33.096 -93.136 92.310 0.630
247 33.096 -93.163 92.310 0.630
248 33.102 -93.203 92.310 0.630
249 33.119 -93.136 92.310 0.620
250 33.125 -93.167 92.310 0.620
251 33.125 -93.208 92.310 0.620
252 33.13 -93.237 92.310 0.620
253 33.169 -93.14 92.310 0.620
254 33.167 -93.167 92.310 0.620
255 33.167 -93.208 92.310 0.620
256 33.164 -93.236 92.310 0.620
257 33.202 -93.142 92.310 0.610
258 33.208 -93.167 92.310 0.610
259 33.205 -93.204 92.310 0.610
260 33.19 -93.23 92.310 0.610
261 33.234 -93.191 92.310 0.610
262 33.125 -93.188 92.310 0.620
263 33.125 -93.188 92.310 0.620
264 33.208 -93.188 92.310 0.610
265 33.208 -93.188 92.310 0.610
266 33.238 -93.187 92.310 0.610
267 33.238 -93.187 92.310 0.610
268 33.101 -93.187 92.310 0.630
269 33.101 -93.187 92.310 0.630
270 33.188 -93.142 92.310 0.610
271 33.188 -93.142 92.310 0.610
272 33.167 -93.188 92.310 0.620
273 33.167 -93.188 92.310 0.620
274 33.188 -93.167 92.310 0.610
275 33.188 -93.167 92.310 0.610
276 33.188 -93.208 92.310 0.610
277 33.188 -93.208 92.310 0.610
278 33.188 -93.229 92.310 0.610
279 33.188 -93.229 92.310 0.610
280 33.188 -93.188 92.310 0.610
281 33.188 -93.188 92.310 0.610
282 33.188 -93.188 92.310 0.610
283 33.188 -93.188 92.310 0.610
284 33.274 -93.168 92.310 0.610
285 33.139 -93.298 93.198 0.590
286 33.1 -93.303 93.198 0.620
262
Latitude Longitude SCS	CN Budyko	Parameter
287 33.097 -93.334 93.198 0.610
288 33.099 -93.357 93.198 0.610
289 33.126 -93.257 93.198 0.610
290 33.126 -93.292 93.198 0.610
291 33.125 -93.333 93.198 0.610
292 33.128 -93.36 93.198 0.610
293 33.168 -93.256 93.198 0.610
294 33.167 -93.292 93.198 0.610
295 33.153 -93.324 93.198 0.610
296 33.21 -93.223 93.198 0.590
297 33.202 -93.247 93.198 0.590
298 33.19 -93.285 93.198 0.600
299 33.125 -93.313 93.198 0.610
300 33.125 -93.313 93.198 0.610
301 33.188 -93.29 93.198 0.600
302 33.188 -93.29 93.198 0.600
303 33.1 -93.312 93.198 0.620
304 33.1 -93.312 93.198 0.620
305 33.187 -93.25 93.198 0.600
306 33.187 -93.25 93.198 0.600
307 33.164 -93.312 93.198 0.610
308 33.164 -93.312 93.198 0.610
309 33.242 -93.519 93.614 0.580
310 33.135 -93.429 93.614 0.580
311 33.133 -93.45 93.614 0.580
312 33.163 -93.429 93.614 0.580
313 33.168 -93.455 93.614 0.580
314 33.204 -93.464 93.614 0.580
315 33.213 -93.495 93.614 0.580
316 33.231 -93.476 93.614 0.580
317 33.247 -93.503 93.614 0.580
318 33.133 -93.438 93.614 0.580
319 33.133 -93.438 93.614 0.580
320 33.165 -93.438 93.614 0.580
321 33.165 -93.438 93.614 0.580
322 33.187 -93.462 93.614 0.580
323 33.187 -93.462 93.614 0.580
324 33.108 -93.481 69.065 0.760
325 33.003 -93.424 69.065 0.770
326 33.004 -93.457 69.065 0.770
327 33.043 -93.419 69.065 0.770
263
Latitude Longitude SCS	CN Budyko	Parameter
328 33.035 -93.453 69.065 0.770
329 33.083 -93.394 69.065 0.770
330 33.082 -93.418 69.065 0.770
331 33.086 -93.454 69.065 0.760
332 33.114 -93.424 69.065 0.770
333 33.12 -93.463 69.065 0.760
334 33.112 -93.437 69.065 0.770
335 33.112 -93.437 69.065 0.770
336 33.002 -93.438 69.065 0.770
337 33.002 -93.438 69.065 0.770
338 33.042 -93.438 69.065 0.770
339 33.042 -93.438 69.065 0.770
340 33.063 -93.418 69.065 0.770
341 33.063 -93.418 69.065 0.770
342 33.063 -93.447 69.065 0.760
343 33.063 -93.447 69.065 0.760
344 33.083 -93.438 69.065 0.770
345 33.083 -93.438 69.065 0.770
346 33.063 -93.438 69.065 0.770
347 33.063 -93.438 69.065 0.770
348 33.063 -93.438 69.065 0.770
349 33.063 -93.438 69.065 0.770
350 33.082 -93.252 77.448 0.800
351 33.055 -93.215 77.448 0.800
352 33.05 -93.251 77.448 0.800
353 33.048 -93.292 77.448 0.800
354 33.054 -93.321 77.448 0.800
355 33.081 -93.18 77.448 0.800
356 33.082 -93.209 77.448 0.800
357 33.083 -93.25 77.448 0.800
358 33.082 -93.291 77.448 0.800
359 33.077 -93.315 77.448 0.800
360 33.107 -93.226 77.448 0.800
361 33.107 -93.247 77.448 0.800
362 33.107 -93.277 77.448 0.800
363 33.063 -93.211 77.448 0.800
364 33.063 -93.211 77.448 0.800
365 33.063 -93.25 77.448 0.800
366 33.063 -93.25 77.448 0.800
367 33.051 -93.312 77.448 0.800
368 33.051 -93.312 77.448 0.800
264
Latitude Longitude SCS	CN Budyko	Parameter
369 33.063 -93.292 77.448 0.800
370 33.063 -93.292 77.448 0.800
371 33.062 -93.317 77.448 0.800
372 33.062 -93.317 77.448 0.800
373 33.081 -93.188 77.448 0.800
374 33.081 -93.188 77.448 0.800
375 33.08 -93.313 77.448 0.800
376 33.08 -93.313 77.448 0.800
377 33.063 -93.313 77.448 0.800
378 33.063 -93.313 77.448 0.800
379 33.063 -93.313 77.448 0.800
380 33.063 -93.313 77.448 0.800
381 33.019 -93.199 69.463 0.830
382 32.978 -93.146 69.463 0.820
383 32.978 -93.147 69.463 0.820
384 32.978 -93.213 69.463 0.830
385 33.005 -93.134 69.463 0.830
386 33.005 -93.165 69.463 0.830
387 33.002 -93.21 69.463 0.830
388 33.002 -93.249 69.463 0.830
389 33.013 -93.281 69.463 0.830
390 33.042 -93.134 69.463 0.830
391 33.042 -93.167 69.463 0.830
392 33.037 -93.206 69.463 0.830
393 33.03 -93.248 69.463 0.830
394 33.028 -93.284 69.463 0.830
395 33.068 -93.139 69.463 0.820
396 33.073 -93.162 69.463 0.820
397 33.063 -93.191 69.463 0.820
398 33.007 -93.187 69.463 0.830
399 33.007 -93.187 69.463 0.830
400 33.063 -93.137 69.463 0.820
401 33.063 -93.137 69.463 0.820
402 33.042 -93.188 69.463 0.830
403 33.042 -93.188 69.463 0.830
404 33.063 -93.167 69.463 0.820
405 33.063 -93.167 69.463 0.820
406 33.062 -93.191 69.463 0.830
407 33.062 -93.191 69.463 0.830
408 33.063 -93.187 69.463 0.820
409 33.063 -93.187 69.463 0.820
265
Latitude Longitude SCS	CN Budyko	Parameter
410 33.063 -93.188 69.463 0.820
411 33.063 -93.188 69.463 0.820
412 33.063 -93.188 69.463 0.820
413 33.063 -93.188 69.463 0.820
414 32.996 -93.332 53.225 0.870
415 32.972 -93.298 53.225 0.870
416 32.971 -93.336 53.225 0.870
417 32.964 -93.367 53.225 0.870
418 32.989 -93.269 53.225 0.870
419 32.997 -93.294 53.225 0.870
420 33 -93.333 53.225 0.870
421 33.001 -93.367 53.225 0.870
422 33.026 -93.304 53.225 0.870
423 33.034 -93.332 53.225 0.870
424 33.024 -93.362 53.225 0.870
425 32.971 -93.312 53.225 0.870
426 32.971 -93.312 53.225 0.870
427 33 -93.313 53.225 0.870
428 33 -93.313 53.225 0.870
429 33.03 -93.313 53.225 0.870
430 33.03 -93.313 53.225 0.870
431 33.01 -93.421 94.057 0.590
432 32.966 -93.388 94.057 0.580
433 32.969 -93.416 94.057 0.580
434 32.999 -93.387 94.057 0.580
435 32.997 -93.409 94.057 0.580
436 32.98 -93.44 94.057 0.580
437 33.053 -93.343 94.057 0.590
438 33.042 -93.375 94.057 0.580
439 33.034 -93.401 94.057 0.580
440 33.077 -93.335 94.057 0.590
441 33.083 -93.375 94.057 0.580
442 33.095 -93.401 94.057 0.580
443 33.145 -93.351 94.057 0.590
444 33.124 -93.379 94.057 0.590
445 33.127 -93.406 94.057 0.590
446 33.162 -93.336 94.057 0.590
447 33.16 -93.374 94.057 0.590
448 33.168 -93.411 94.057 0.590
449 33.186 -93.441 94.057 0.590
450 33.191 -93.425 94.057 0.590
266
Latitude Longitude SCS	CN Budyko	Parameter
451 33.192 -93.441 94.057 0.590
452 32.981 -93.437 94.057 0.580
453 32.981 -93.437 94.057 0.580
454 33.063 -93.338 94.057 0.590
455 33.063 -93.338 94.057 0.590
456 33.063 -93.375 94.057 0.590
457 33.063 -93.375 94.057 0.590
458 33.062 -93.397 94.057 0.580
459 33.062 -93.397 94.057 0.580
460 33.174 -93.313 94.057 0.590
461 33.174 -93.313 94.057 0.590
462 33.186 -93.437 94.057 0.590
463 33.186 -93.437 94.057 0.590
464 33.187 -93.42 94.057 0.590
465 33.187 -93.42 94.057 0.590
466 33.188 -93.442 94.057 0.590
467 33.188 -93.442 94.057 0.590
468 33.193 -93.438 94.057 0.590
469 33.193 -93.438 94.057 0.590
470 33.188 -93.438 94.057 0.590
471 33.188 -93.438 94.057 0.590
472 33.188 -93.438 94.057 0.590
473 33.188 -93.438 94.057 0.590
474 32.959 -93.245 54.702 0.870
475 32.931 -93.186 54.702 0.870
476 32.926 -93.211 54.702 0.870
477 32.922 -93.251 54.702 0.870
478 32.925 -93.292 54.702 0.870
479 32.93 -93.332 54.702 0.870
480 32.922 -93.368 54.702 0.880
481 32.966 -93.174 54.702 0.870
482 32.958 -93.208 54.702 0.870
483 32.958 -93.25 54.702 0.870
484 32.954 -93.29 54.702 0.870
485 32.952 -93.332 54.702 0.870
486 32.944 -93.359 54.702 0.870
487 32.986 -93.171 54.702 0.870
488 32.985 -93.198 54.702 0.870
489 32.981 -93.248 54.702 0.870
490 32.979 -93.272 54.702 0.870
491 32.938 -93.361 54.702 0.870
267
Latitude Longitude SCS	CN Budyko	Parameter
492 32.938 -93.361 54.702 0.870
493 32.958 -93.188 54.702 0.870
494 32.958 -93.188 54.702 0.870
495 32.951 -93.313 54.702 0.870
496 32.951 -93.313 54.702 0.870
497 32.986 -93.188 54.702 0.870
498 32.986 -93.188 54.702 0.870
499 32.929 -93.188 54.702 0.870
500 32.929 -93.188 54.702 0.870
501 32.938 -93.184 54.702 0.870
502 32.938 -93.184 54.702 0.870
503 32.938 -93.208 54.702 0.870
504 32.938 -93.208 54.702 0.870
505 32.938 -93.25 54.702 0.870
506 32.938 -93.25 54.702 0.870
507 32.926 -93.312 54.702 0.870
508 32.926 -93.312 54.702 0.870
509 32.938 -93.292 54.702 0.870
510 32.938 -93.292 54.702 0.870
511 32.938 -93.333 54.702 0.870
512 32.938 -93.333 54.702 0.870
513 32.938 -93.313 54.702 0.870
514 32.938 -93.313 54.702 0.870
515 32.938 -93.188 54.702 0.870
516 32.938 -93.188 54.702 0.870
517 32.938 -93.188 54.702 0.870
518 32.938 -93.188 54.702 0.870
519 32.938 -93.313 54.702 0.870
520 32.938 -93.313 54.702 0.870
521 32.92 -93.44 51.863 0.870
522 32.848 -93.342 51.863 0.880
523 32.846 -93.372 51.863 0.880
524 32.851 -93.4 51.863 0.880
525 32.872 -93.341 51.863 0.870
526 32.875 -93.375 51.863 0.870
527 32.879 -93.414 51.863 0.880
528 32.911 -93.311 51.863 0.870
529 32.911 -93.336 51.863 0.870
530 32.915 -93.377 51.863 0.870
531 32.917 -93.417 51.863 0.880
532 32.945 -93.378 51.863 0.870
268
Latitude Longitude SCS	CN Budyko	Parameter
533 32.949 -93.418 51.863 0.870
534 32.938 -93.417 51.863 0.870
535 32.938 -93.417 51.863 0.870
536 32.913 -93.313 51.863 0.870
537 32.913 -93.313 51.863 0.870
538 32.938 -93.382 51.863 0.870
539 32.938 -93.382 51.863 0.870
540 32.887 -93.19 65.918 0.850
541 32.848 -93.177 65.918 0.850
542 32.843 -93.209 65.918 0.850
543 32.841 -93.237 65.918 0.850
544 32.881 -93.138 65.918 0.850
545 32.875 -93.167 65.918 0.850
546 32.875 -93.208 65.918 0.850
547 32.877 -93.244 65.918 0.850
548 32.92 -93.132 65.918 0.850
549 32.916 -93.166 65.918 0.850
550 32.907 -93.206 65.918 0.850
551 32.903 -93.24 65.918 0.850
552 32.948 -93.134 65.918 0.850
553 32.953 -93.161 65.918 0.850
554 32.846 -93.188 65.918 0.850
555 32.846 -93.188 65.918 0.850
556 32.875 -93.188 65.918 0.850
557 32.875 -93.188 65.918 0.850
558 32.937 -93.129 65.918 0.850
559 32.937 -93.129 65.918 0.850
560 32.909 -93.187 65.918 0.850
561 32.909 -93.187 65.918 0.850
562 32.937 -93.164 65.918 0.850
563 32.937 -93.164 65.918 0.850
564 32.872 -93.284 64.341 0.860
565 32.837 -93.258 64.341 0.860
566 32.838 -93.293 64.341 0.860
567 32.839 -93.324 64.341 0.870
568 32.871 -93.263 64.341 0.860
569 32.875 -93.292 64.341 0.860
570 32.878 -93.322 64.341 0.860
571 32.903 -93.265 64.341 0.860
572 32.904 -93.292 64.341 0.860
573 32.9 -93.319 64.341 0.860
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Latitude Longitude SCS	CN Budyko	Parameter
574 32.836 -93.312 64.341 0.860
575 32.836 -93.312 64.341 0.860
576 32.875 -93.313 64.341 0.860
577 32.875 -93.313 64.341 0.860
578 32.903 -93.312 64.341 0.860
579 32.903 -93.312 64.341 0.860
580 32.807 -93.394 94.676 0.560
581 32.765 -93.349 94.676 0.570
582 32.76 -93.373 94.676 0.570
583 32.769 -93.397 94.676 0.570
584 32.812 -93.311 94.676 0.570
585 32.794 -93.341 94.676 0.570
586 32.792 -93.375 94.676 0.570
587 32.796 -93.413 94.676 0.570
588 32.815 -93.31 94.676 0.570
589 32.824 -93.337 94.676 0.570
590 32.827 -93.377 94.676 0.560
591 32.83 -93.415 94.676 0.560
592 32.858 -93.407 94.676 0.560
593 32.812 -93.312 94.676 0.570
594 32.812 -93.312 94.676 0.570
595 32.813 -93.31 94.676 0.570
596 32.813 -93.31 94.676 0.570
597 32.813 -93.333 94.676 0.570
598 32.813 -93.333 94.676 0.570
599 32.813 -93.375 94.676 0.570
600 32.813 -93.375 94.676 0.570
601 32.813 -93.413 94.676 0.560
602 32.813 -93.413 94.676 0.560
603 32.816 -93.313 94.676 0.570
604 32.816 -93.313 94.676 0.570
605 32.813 -93.313 94.676 0.570
606 32.813 -93.313 94.676 0.570
607 32.813 -93.313 94.676 0.570
608 32.813 -93.313 94.676 0.570
609 32.765 -93.108 64.739 0.850
610 32.754 -93.126 64.739 0.840
611 32.757 -93.161 64.739 0.850
612 32.798 -93.103 64.739 0.840
613 32.791 -93.127 64.739 0.850
614 32.793 -93.165 64.739 0.850
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Latitude Longitude SCS	CN Budyko	Parameter
615 32.807 -93.194 64.739 0.850
616 32.83 -93.134 64.739 0.850
617 32.831 -93.165 64.739 0.850
618 32.823 -93.198 64.739 0.860
619 32.858 -93.14 64.739 0.850
620 32.856 -93.151 64.739 0.850
621 32.813 -93.131 64.739 0.850
622 32.813 -93.131 64.739 0.850
623 32.805 -93.187 64.739 0.850
624 32.805 -93.187 64.739 0.850
625 32.813 -93.167 64.739 0.850
626 32.813 -93.167 64.739 0.850
627 32.813 -93.198 64.739 0.860
628 32.813 -93.198 64.739 0.860
629 32.826 -93.187 64.739 0.850
630 32.826 -93.187 64.739 0.850
631 32.813 -93.188 64.739 0.850
632 32.813 -93.188 64.739 0.850
633 32.813 -93.188 64.739 0.850
634 32.813 -93.188 64.739 0.850
635 32.736 -93.234 67.527 0.840
636 32.72 -93.251 67.527 0.840
637 32.717 -93.291 67.527 0.840
638 32.721 -93.323 67.527 0.850
639 32.765 -93.181 67.527 0.840
640 32.752 -93.211 67.527 0.850
641 32.75 -93.25 67.527 0.850
642 32.75 -93.292 67.527 0.850
643 32.752 -93.325 67.527 0.860
644 32.781 -93.184 67.527 0.840
645 32.79 -93.21 67.527 0.850
646 32.792 -93.25 67.527 0.850
647 32.792 -93.292 67.527 0.850
648 32.787 -93.322 67.527 0.860
649 32.821 -93.219 67.527 0.850
650 32.819 -93.247 67.527 0.850
651 32.819 -93.286 67.527 0.850
652 32.719 -93.312 67.527 0.840
653 32.719 -93.312 67.527 0.840
654 32.762 -93.188 67.527 0.840
655 32.762 -93.188 67.527 0.840
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Latitude Longitude SCS	CN Budyko	Parameter
656 32.75 -93.313 67.527 0.850
657 32.75 -93.313 67.527 0.850
658 32.785 -93.188 67.527 0.840
659 32.785 -93.188 67.527 0.840
660 32.812 -93.218 67.527 0.850
661 32.812 -93.218 67.527 0.850
662 32.813 -93.25 67.527 0.850
663 32.813 -93.25 67.527 0.850
664 32.791 -93.313 67.527 0.850
665 32.791 -93.313 67.527 0.850
666 32.812 -93.29 67.527 0.850
667 32.812 -93.29 67.527 0.850
668 32.675 -93.279 74.205 0.800
669 32.644 -93.308 74.205 0.800
670 32.646 -93.313 74.205 0.810
671 32.675 -93.261 74.205 0.800
672 32.668 -93.293 74.205 0.800
673 32.672 -93.329 74.205 0.810
674 32.699 -93.256 74.205 0.810
675 32.697 -93.292 74.205 0.810
676 32.698 -93.326 74.205 0.810
677 32.699 -93.313 74.205 0.810
678 32.699 -93.313 74.205 0.810
679 32.645 -93.312 74.205 0.800
680 32.645 -93.312 74.205 0.800
681 32.688 -93.259 74.205 0.810
682 32.688 -93.259 74.205 0.810
683 32.667 -93.313 74.205 0.800
684 32.667 -93.313 74.205 0.800
685 32.688 -93.292 74.205 0.810
686 32.688 -93.292 74.205 0.810
687 32.688 -93.328 74.205 0.810
688 32.688 -93.328 74.205 0.810
689 32.688 -93.313 74.205 0.810
690 32.688 -93.313 74.205 0.810
691 32.688 -93.313 74.205 0.810
692 32.688 -93.313 74.205 0.810
693 32.725 -93.421 93.156 0.600
694 32.687 -93.416 93.156 0.600
695 32.687 -93.416 93.156 0.600
696 32.64 -93.311 93.156 0.590
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Latitude Longitude SCS	CN Budyko	Parameter
697 32.641 -93.33 93.156 0.590
698 32.64 -93.381 93.156 0.590
699 32.638 -93.412 93.156 0.600
700 32.643 -93.44 93.156 0.600
701 32.658 -93.34 93.156 0.590
702 32.667 -93.375 93.156 0.590
703 32.667 -93.417 93.156 0.600
704 32.655 -93.44 93.156 0.600
705 32.71 -93.343 93.156 0.600
706 32.708 -93.375 93.156 0.600
707 32.708 -93.417 93.156 0.600
708 32.71 -93.443 93.156 0.600
709 32.744 -93.342 93.156 0.600
710 32.741 -93.377 93.156 0.600
711 32.749 -93.416 93.156 0.600
712 32.774 -93.411 93.156 0.600
713 32.688 -93.375 93.156 0.600
714 32.665 -93.437 93.156 0.600
715 32.665 -93.437 93.156 0.600
716 32.711 -93.437 93.156 0.600
717 32.711 -93.437 93.156 0.600
718 32.64 -93.313 93.156 0.590
719 32.64 -93.313 93.156 0.590
720 32.642 -93.438 93.156 0.600
721 32.642 -93.438 93.156 0.600
722 32.688 -93.349 93.156 0.600
723 32.688 -93.349 93.156 0.600
724 32.688 -93.375 93.156 0.600
725 32.623 -93.507 69.947 0.830
726 32.671 -93.438 69.947 0.830
727 32.688 -93.437 69.947 0.840
728 32.688 -93.437 69.947 0.840
729 32.688 -93.458 69.947 0.830
730 32.688 -93.458 69.947 0.830
731 32.603 -93.436 69.947 0.830
732 32.59 -93.467 69.947 0.830
733 32.59 -93.5 69.947 0.830
734 32.626 -93.425 69.947 0.830
735 32.625 -93.459 69.947 0.830
736 32.624 -93.499 69.947 0.830
737 32.67 -93.437 69.947 0.830
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Latitude Longitude SCS	CN Budyko	Parameter
738 32.667 -93.459 69.947 0.830
739 32.665 -93.497 69.947 0.830
740 32.69 -93.436 69.947 0.840
741 32.696 -93.457 69.947 0.830
742 32.671 -93.438 69.947 0.830
743 32.69 -93.438 69.947 0.830
744 32.69 -93.438 69.947 0.830
745 32.603 -93.438 69.947 0.830
746 32.603 -93.438 69.947 0.830
747 32.621 -93.437 69.947 0.830
748 32.621 -93.437 69.947 0.830
749 32.688 -93.438 69.947 0.840
750 32.688 -93.438 69.947 0.840
751 32.688 -93.438 69.947 0.840
752 32.688 -93.438 69.947 0.840
753 32.477 -93.528 68.514 0.840
754 32.433 -93.473 68.514 0.830
755 32.447 -93.474 68.514 0.830
756 32.456 -93.503 68.514 0.830
757 32.5 -93.508 68.514 0.840
758 32.53 -93.51 68.514 0.840
759 32.437 -93.472 68.514 0.830
760 32.437 -93.472 68.514 0.830
761 32.541 -93.503 92.709 0.620
762 32.432 -93.422 92.709 0.600
763 32.458 -93.438 92.709 0.610
764 32.458 -93.438 92.709 0.610
765 32.429 -93.455 92.709 0.600
766 32.477 -93.389 92.709 0.610
767 32.46 -93.42 92.709 0.610
768 32.46 -93.456 92.709 0.610
769 32.469 -93.487 92.709 0.610
770 32.484 -93.389 92.709 0.610
771 32.498 -93.419 92.709 0.610
772 32.5 -93.458 92.709 0.620
773 32.5 -93.487 92.709 0.620
774 32.585 -93.427 92.709 0.610
775 32.579 -93.452 92.709 0.620
776 32.57 -93.498 92.709 0.620
777 32.61 -93.424 92.709 0.610
778 32.431 -93.438 92.709 0.600
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Latitude Longitude SCS	CN Budyko	Parameter
779 32.431 -93.438 92.709 0.600
780 32.538 -93.429 92.709 0.620
781 32.542 -93.458 92.709 0.620
782 32.545 -93.497 92.709 0.620
783 32.438 -93.422 92.709 0.600
784 32.438 -93.422 92.709 0.600
785 32.438 -93.451 92.709 0.610
786 32.438 -93.451 92.709 0.610
787 32.5 -93.438 92.709 0.620
788 32.5 -93.438 92.709 0.620
789 32.542 -93.438 92.709 0.620
790 32.542 -93.438 92.709 0.620
791 32.562 -93.434 92.709 0.620
792 32.562 -93.434 92.709 0.620
793 32.563 -93.458 92.709 0.620
794 32.563 -93.458 92.709 0.620
795 32.563 -93.5 92.709 0.620
796 32.563 -93.5 92.709 0.620
797 32.583 -93.437 92.709 0.610
798 32.583 -93.437 92.709 0.610
799 32.438 -93.438 92.709 0.610
800 32.438 -93.438 92.709 0.610
801 32.438 -93.438 92.709 0.610
802 32.438 -93.438 92.709 0.610
803 32.563 -93.438 92.709 0.610
804 32.563 -93.438 92.709 0.610
805 32.563 -93.438 92.709 0.610
806 32.563 -93.438 92.709 0.610
807 32.652 -93.224 62.006 0.840
808 32.587 -93.255 62.006 0.840
809 32.582 -93.289 62.006 0.840
810 32.566 -93.315 62.006 0.840
811 32.625 -93.25 62.006 0.840
812 32.626 -93.289 62.006 0.840
813 32.666 -93.215 62.006 0.840
814 32.663 -93.245 62.006 0.840
815 32.65 -93.279 62.006 0.840
816 32.701 -93.235 62.006 0.850
817 32.56 -93.262 62.006 0.840
818 32.555 -93.288 62.006 0.840
819 32.56 -93.314 62.006 0.840
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Latitude Longitude SCS	CN Budyko	Parameter
820 32.563 -93.26 62.006 0.840
821 32.563 -93.26 62.006 0.840
822 32.561 -93.312 62.006 0.840
823 32.561 -93.312 62.006 0.840
824 32.563 -93.29 62.006 0.840
825 32.563 -93.29 62.006 0.840
826 32.563 -93.315 62.006 0.840
827 32.563 -93.315 62.006 0.840
828 32.568 -93.312 62.006 0.840
829 32.568 -93.312 62.006 0.840
830 32.634 -93.312 62.006 0.840
831 32.634 -93.312 62.006 0.840
832 32.688 -93.238 62.006 0.850
833 32.688 -93.238 62.006 0.850
834 32.563 -93.313 62.006 0.840
835 32.563 -93.313 62.006 0.840
836 32.563 -93.313 62.006 0.840
837 32.563 -93.313 62.006 0.840
838 32.577 -93.342 88.635 0.670
839 32.469 -93.341 88.635 0.680
840 32.516 -93.309 88.635 0.670
841 32.502 -93.331 88.635 0.670
842 32.59 -93.307 88.635 0.660
843 32.584 -93.333 88.635 0.670
844 32.596 -93.358 88.635 0.670
845 32.614 -93.308 88.635 0.660
846 32.621 -93.334 88.635 0.670
847 32.624 -93.369 88.635 0.670
848 32.624 -93.398 88.635 0.680
849 32.542 -93.304 88.635 0.670
850 32.542 -93.332 88.635 0.670
851 32.547 -93.354 88.635 0.670
852 32.512 -93.313 88.635 0.670
853 32.512 -93.313 88.635 0.670
854 32.54 -93.313 88.635 0.670
855 32.54 -93.313 88.635 0.670
856 32.562 -93.299 88.635 0.660
857 32.562 -93.299 88.635 0.660
858 32.562 -93.335 88.635 0.670
859 32.562 -93.335 88.635 0.670
860 32.589 -93.313 88.635 0.660
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Latitude Longitude SCS	CN Budyko	Parameter
861 32.589 -93.313 88.635 0.660
862 32.619 -93.313 88.635 0.660
863 32.619 -93.313 88.635 0.660
864 32.579 -93.384 63.154 0.850
865 32.571 -93.351 63.154 0.840
866 32.582 -93.376 63.154 0.850
867 32.582 -93.408 63.154 0.850
868 32.611 -93.384 63.154 0.850
869 32.614 -93.407 63.154 0.850
870 32.542 -93.351 63.154 0.850
871 32.544 -93.374 63.154 0.850
872 32.552 -93.41 63.154 0.850
873 32.563 -93.354 63.154 0.840
874 32.563 -93.354 63.154 0.840
875 32.563 -93.375 63.154 0.840
876 32.563 -93.375 63.154 0.840
877 32.563 -93.414 63.154 0.850
878 32.563 -93.414 63.154 0.850
879 32.522 -93.223 89.830 0.660
880 32.46 -93.247 89.830 0.660
881 32.469 -93.296 89.830 0.660
882 32.468 -93.322 89.830 0.660
883 32.5 -93.25 89.830 0.660
884 32.499 -93.291 89.830 0.660
885 32.488 -93.319 89.830 0.660
886 32.575 -93.238 89.830 0.650
887 32.541 -93.249 89.830 0.660
888 32.536 -93.283 89.830 0.660
889 32.466 -93.313 89.830 0.660
890 32.466 -93.313 89.830 0.660
891 32.491 -93.312 89.830 0.670
892 32.491 -93.312 89.830 0.670
893 32.562 -93.24 89.830 0.650
894 32.562 -93.24 89.830 0.650
895 32.5 -93.385 64.126 0.850
896 32.46 -93.379 64.126 0.850
897 32.452 -93.401 64.126 0.850
898 32.518 -93.354 64.126 0.840
899 32.502 -93.379 64.126 0.840
900 32.512 -93.401 64.126 0.850
901 32.523 -93.353 64.126 0.840
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Latitude Longitude SCS	CN Budyko	Parameter
902 32.525 -93.38 64.126 0.850
903 32.531 -93.408 64.126 0.850
904 32.438 -93.396 64.126 0.850
905 32.438 -93.396 64.126 0.850
906 32.369 -93.457 65.582 0.830
907 32.346 -93.432 65.582 0.830
908 32.364 -93.428 65.582 0.830
909 32.376 -93.455 65.582 0.820
910 32.421 -93.387 65.582 0.830
911 32.419 -93.413 65.582 0.830
912 32.409 -93.458 65.582 0.820
913 32.439 -93.405 65.582 0.830
914 32.366 -93.438 65.582 0.830
915 32.366 -93.438 65.582 0.830
916 32.411 -93.437 65.582 0.830
917 32.411 -93.437 65.582 0.830
918 32.437 -93.404 65.582 0.830
919 32.437 -93.404 65.582 0.830
920 32.374 -93.304 92.601 0.610
921 32.308 -93.363 92.601 0.620
922 32.311 -93.404 92.601 0.610
923 32.337 -93.336 92.601 0.610
924 32.334 -93.374 92.601 0.610
925 32.323 -93.403 92.601 0.610
926 32.375 -93.333 92.601 0.610
927 32.375 -93.373 92.601 0.610
928 32.389 -93.407 92.601 0.600
929 32.419 -93.296 92.601 0.620
930 32.417 -93.332 92.601 0.610
931 32.4 -93.365 92.601 0.610
932 32.396 -93.417 92.601 0.600
933 32.446 -93.312 92.601 0.610
934 32.447 -93.264 92.601 0.610
935 32.451 -93.288 92.601 0.610
936 32.447 -93.332 92.601 0.610
937 32.445 -93.355 92.601 0.610
938 32.313 -93.365 92.601 0.610
939 32.313 -93.365 92.601 0.610
940 32.313 -93.406 92.601 0.610
941 32.313 -93.406 92.601 0.610
942 32.417 -93.313 92.601 0.620
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Latitude Longitude SCS	CN Budyko	Parameter
943 32.417 -93.313 92.601 0.620
944 32.438 -93.292 92.601 0.610
945 32.438 -93.292 92.601 0.610
946 32.438 -93.332 92.601 0.610
947 32.438 -93.332 92.601 0.610
948 32.446 -93.312 92.601 0.610
949 32.438 -93.313 92.601 0.610
950 32.438 -93.313 92.601 0.610
951 32.438 -93.313 92.601 0.610
952 32.438 -93.313 92.601 0.610
953 32.422 -93.38 61.615 0.850
954 32.352 -93.395 61.615 0.840
955 32.338 -93.414 61.615 0.840
956 32.396 -93.346 61.615 0.840
957 32.375 -93.391 61.615 0.840
958 32.376 -93.415 61.615 0.840
959 32.385 -93.443 61.615 0.840
960 32.417 -93.35 61.615 0.840
961 32.418 -93.371 61.615 0.840
962 32.405 -93.419 61.615 0.840
963 32.397 -93.439 61.615 0.840
964 32.462 -93.346 61.615 0.850
965 32.452 -93.363 61.615 0.850
966 32.44 -93.402 61.615 0.850
967 32.502 -93.348 61.615 0.850
968 32.499 -93.361 61.615 0.850
969 32.386 -93.437 61.615 0.840
970 32.386 -93.437 61.615 0.840
971 32.437 -93.353 61.615 0.840
972 32.437 -93.353 61.615 0.840
973 32.438 -93.375 61.615 0.850
974 32.438 -93.375 61.615 0.850
975 32.397 -93.438 61.615 0.840
976 32.397 -93.438 61.615 0.840
977 32.526 -93.346 61.615 0.850
978 32.438 -93.398 61.615 0.850
979 32.438 -93.398 61.615 0.850
980 32.23 -93.413 60.000 0.850
981 32.251 -93.376 60.000 0.840
982 32.248 -93.412 60.000 0.840
983 32.29 -93.381 60.000 0.840
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984 32.293 -93.414 60.000 0.840
985 32.316 -93.387 60.000 0.840
986 32.32 -93.427 60.000 0.840
987 32.313 -93.385 60.000 0.840
988 32.313 -93.385 60.000 0.840
989 32.312 -93.422 60.000 0.840
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Latitude Longitude SCS	CN Budyko	Parameter
1 33.299 -93.125 79.376 0.770
2 33.251 -93.059 79.376 0.760
3 33.25 -93.083 79.376 0.770
4 33.25 -93.125 79.376 0.770
5 33.257 -93.152 79.376 0.760
6 33.186 -93.116 79.376 0.770
7 33.219 -93.057 79.376 0.760
8 33.213 -93.085 79.376 0.770
9 33.21 -93.122 79.376 0.770
10 33.225 -93.148 79.376 0.760
11 33.285 -93.059 79.376 0.760
12 33.287 -93.084 79.376 0.770
13 33.292 -93.125 79.376 0.770
14 33.29 -93.154 79.376 0.760
15 33.215 -93.063 79.376 0.760
16 33.215 -93.063 79.376 0.760
17 33.25 -93.063 79.376 0.760
18 33.25 -93.063 79.376 0.760
19 33.286 -93.063 79.376 0.760
20 33.188 -93.114 79.376 0.770
21 33.188 -93.114 79.376 0.770
22 33.286 -93.063 79.376 0.760
23 33.312 -93.151 79.376 0.770
24 33.312 -93.151 79.376 0.770
25 33.318 -93.149 79.376 0.770
26 33.146 -93.095 77.779 0.790
27 33.141 -93.055 77.779 0.780
28 33.13 -93.084 77.779 0.790
29 33.132 -93.12 77.779 0.790
30 33.142 -93.146 77.779 0.780
31 33.15 -93.021 77.779 0.780
32 33.149 -93.044 77.779 0.780
33 33.156 -93.086 77.779 0.790
34 33.164 -93.121 77.779 0.790
35 33.189 -93.13 77.779 0.770
36 33.136 -93.063 77.779 0.780
37 33.136 -93.063 77.779 0.780
38 33.15 -93.063 77.779 0.790
39 33.15 -93.063 77.779 0.790
40 33.187 -93.13 77.779 0.780
Figure 46. Annual Budyko one parameter and curve number for Bayou D’Arbonne
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Latitude Longitude SCS	CN Budyko	Parameter
41 33.187 -93.13 77.779 0.780
42 33.253 -93.036 84.171 0.720
43 33.267 -93.02 84.171 0.720
44 33.25 -93.042 84.171 0.720
45 33.151 -93.021 84.171 0.730
46 33.169 -93.044 84.171 0.730
47 33.176 -93.081 84.171 0.730
48 33.183 -93.108 84.171 0.730
49 33.208 -93.021 84.171 0.720
50 33.207 -93.041 84.171 0.720
51 33.194 -93.078 84.171 0.730
52 33.28 -93.041 84.171 0.720
53 33.17 -93.062 84.171 0.730
54 33.17 -93.062 84.171 0.730
55 33.188 -93.044 84.171 0.720
56 33.188 -93.044 84.171 0.720
57 33.188 -93.083 84.171 0.730
58 33.188 -93.083 84.171 0.730
59 33.194 -93.062 84.171 0.720
60 33.194 -93.062 84.171 0.720
61 33.25 -93.062 84.171 0.720
62 33.25 -93.062 84.171 0.720
63 33.187 -93.106 84.171 0.730
64 33.187 -93.106 84.171 0.730
65 33.188 -93.063 84.171 0.720
66 33.188 -93.063 84.171 0.720
67 33.188 -93.063 84.171 0.720
68 33.188 -93.063 84.171 0.720
69 33.243 -92.978 80.206 0.750
70 33.246 -93.024 80.206 0.750
71 33.169 -93.002 80.206 0.760
72 33.171 -93.025 80.206 0.760
73 33.219 -92.97 80.206 0.740
74 33.208 -93 80.206 0.740
75 33.207 -93.023 80.206 0.750
76 33.249 -93 80.206 0.750
77 33.278 -93.021 80.206 0.750
78 33.188 -93 80.206 0.750
79 33.188 -93 80.206 0.750
80 33.187 -93.024 80.206 0.760
81 33.187 -93.024 80.206 0.760
282
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82 33.118 -93.013 96.635 0.480
83 33.059 -93.007 96.635 0.500
84 33.06 -93.025 96.635 0.500
85 33.095 -92.967 96.635 0.490
86 33.084 -93 96.635 0.490
87 33.086 -93.04 96.635 0.500
88 33.097 -93.082 96.635 0.500
89 33.1 -93.112 96.635 0.500
90 33.112 -92.936 96.635 0.480
91 33.125 -92.96 96.635 0.480
92 33.125 -93 96.635 0.500
93 33.123 -93.04 96.635 0.500
94 33.11 -93.081 96.635 0.500
95 33.11 -93.113 96.635 0.500
96 33.166 -92.963 96.635 0.480
97 33.156 -92.991 96.635 0.480
98 33.147 -93.027 96.635 0.500
99 33.206 -92.959 96.635 0.480
100 33.188 -92.979 96.635 0.480
101 33.116 -93.062 96.635 0.500
102 33.116 -93.062 96.635 0.500
103 33.188 -92.964 96.635 0.480
104 33.188 -92.964 96.635 0.480
105 33.187 -92.979 96.635 0.480
106 33.187 -92.979 96.635 0.480
107 33.063 -93.006 96.635 0.500
108 33.063 -93.006 96.635 0.500
109 33.062 -93.026 96.635 0.500
110 33.062 -93.026 96.635 0.500
111 33.091 -93.062 96.635 0.500
112 33.091 -93.062 96.635 0.500
113 33.113 -92.938 96.635 0.490
114 33.113 -92.938 96.635 0.490
115 33.027 -93.055 94.261 0.570
116 32.977 -93.038 94.261 0.570
117 33.02 -92.978 94.261 0.570
118 33.009 -93.005 94.261 0.570
119 33.001 -93.042 94.261 0.570
120 33.011 -93.078 94.261 0.570
121 33.016 -93.112 94.261 0.570
122 33.026 -92.976 94.261 0.570
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123 33.036 -93.004 94.261 0.570
124 33.041 -93.042 94.261 0.570
125 33.042 -93.083 94.261 0.570
126 33.042 -93.113 94.261 0.570
127 33.068 -93.051 94.261 0.570
128 33.077 -93.084 94.261 0.580
129 33.08 -93.121 94.261 0.580
130 33.08 -93.148 94.261 0.580
131 33.004 -93.062 94.261 0.570
132 33.004 -93.062 94.261 0.570
133 33.042 -93.063 94.261 0.570
134 33.042 -93.063 94.261 0.570
135 33.063 -93.047 94.261 0.570
136 33.063 -93.047 94.261 0.570
137 33.063 -93.083 94.261 0.580
138 33.063 -93.083 94.261 0.580
139 33.063 -93.116 94.261 0.580
140 33.063 -93.116 94.261 0.580
141 33.07 -93.063 94.261 0.580
142 33.07 -93.063 94.261 0.580
143 33.063 -93.063 94.261 0.570
144 33.063 -93.063 94.261 0.570
145 33.063 -93.063 94.261 0.570
146 33.063 -93.063 94.261 0.570
147 32.981 -92.956 75.827 0.780
148 32.932 -92.91 75.827 0.780
149 32.936 -92.945 75.827 0.770
150 32.977 -92.851 75.827 0.780
151 32.962 -92.878 75.827 0.780
152 32.959 -92.917 75.827 0.780
153 32.96 -92.957 75.827 0.780
154 32.967 -92.998 75.827 0.780
155 32.972 -93.025 75.827 0.780
156 32.98 -92.853 75.827 0.780
157 32.98 -92.861 75.827 0.780
158 32.991 -92.921 75.827 0.780
159 32.999 -92.959 75.827 0.770
160 32.992 -92.996 75.827 0.780
161 32.984 -93.024 75.827 0.780
162 33.023 -92.962 75.827 0.770
163 32.958 -92.938 75.827 0.780
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164 32.958 -92.938 75.827 0.780
165 32.995 -92.937 75.827 0.780
166 32.995 -92.937 75.827 0.780
167 32.937 -92.938 75.827 0.770
168 32.937 -92.938 75.827 0.770
169 32.938 -92.913 75.827 0.780
170 32.938 -92.913 75.827 0.780
171 32.938 -92.944 75.827 0.770
172 32.938 -92.944 75.827 0.770
173 32.938 -92.938 75.827 0.780
174 32.938 -92.938 75.827 0.780
175 32.938 -92.938 75.827 0.780
176 32.938 -92.938 75.827 0.780
177 33.018 -92.912 79.167 0.770
178 32.978 -92.847 79.167 0.780
179 32.978 -92.878 79.167 0.780
180 32.985 -92.85 79.167 0.780
181 32.998 -92.878 79.167 0.770
182 33.009 -92.912 79.167 0.770
183 33.017 -92.943 79.167 0.770
184 33.031 -92.887 79.167 0.770
185 33.04 -92.918 79.167 0.770
186 33.043 -92.957 79.167 0.770
187 33.05 -92.988 79.167 0.770
188 33.073 -92.928 79.167 0.750
189 33.079 -92.956 79.167 0.760
190 33.066 -92.981 79.167 0.760
191 33.016 -92.938 79.167 0.770
192 33.016 -92.938 79.167 0.770
193 33.042 -92.938 79.167 0.770
194 33.042 -92.938 79.167 0.770
195 33.062 -92.925 79.167 0.770
196 33.062 -92.925 79.167 0.770
197 33.063 -92.958 79.167 0.760
198 33.063 -92.958 79.167 0.760
199 33.062 -92.985 79.167 0.760
200 33.062 -92.985 79.167 0.760
201 33.077 -92.938 79.167 0.760
202 33.077 -92.938 79.167 0.760
203 33.063 -92.938 79.167 0.760
204 33.063 -92.938 79.167 0.760
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205 33.063 -92.938 79.167 0.760
206 33.063 -92.938 79.167 0.760
207 33.171 -92.905 96.337 0.470
208 33.136 -92.878 96.337 0.480
209 33.128 -92.917 96.337 0.480
210 33.136 -92.94 96.337 0.490
211 33.153 -92.853 96.337 0.470
212 33.166 -92.877 96.337 0.480
213 33.167 -92.917 96.337 0.480
214 33.167 -92.943 96.337 0.490
215 33.206 -92.881 96.337 0.470
216 33.205 -92.917 96.337 0.470
217 33.204 -92.942 96.337 0.490
218 33.131 -92.937 96.337 0.490
219 33.131 -92.937 96.337 0.490
220 33.188 -92.879 96.337 0.470
221 33.188 -92.879 96.337 0.470
222 33.167 -92.938 96.337 0.490
223 33.167 -92.938 96.337 0.490
224 33.188 -92.917 96.337 0.470
225 33.188 -92.917 96.337 0.470
226 33.187 -92.944 96.337 0.490
227 33.187 -92.944 96.337 0.490
228 33.208 -92.938 96.337 0.490
229 33.208 -92.938 96.337 0.490
230 33.188 -92.938 96.337 0.490
231 33.188 -92.938 96.337 0.490
232 33.188 -92.938 96.337 0.490
233 33.188 -92.938 96.337 0.490
234 33.07 -92.871 96.467 0.490
235 32.973 -92.833 96.467 0.510
236 32.988 -92.812 96.467 0.510
237 32.999 -92.836 96.467 0.490
238 33.011 -92.86 96.467 0.490
239 33.041 -92.844 96.467 0.490
240 33.045 -92.872 96.467 0.490
241 33.056 -92.903 96.467 0.500
242 33.085 -92.842 96.467 0.480
243 33.083 -92.875 96.467 0.490
244 33.087 -92.913 96.467 0.490
245 33.098 -92.939 96.467 0.500
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246 33.113 -92.845 96.467 0.480
247 33.116 -92.874 96.467 0.490
248 33.108 -92.916 96.467 0.490
249 33.106 -92.94 96.467 0.500
250 33.107 -92.937 96.467 0.500
251 32.987 -92.813 96.467 0.510
252 32.987 -92.813 96.467 0.510
253 33.062 -92.847 96.467 0.480
254 33.062 -92.847 96.467 0.480
255 33.063 -92.875 96.467 0.490
256 33.063 -92.875 96.467 0.490
257 33.063 -92.905 96.467 0.490
258 33.063 -92.905 96.467 0.490
259 33.097 -92.937 96.467 0.500
260 33.097 -92.937 96.467 0.500
261 33.107 -92.937 96.467 0.500
262 32.998 -92.785 72.909 0.820
263 32.967 -92.767 72.909 0.820
264 32.965 -92.787 72.909 0.820
265 32.999 -92.767 72.909 0.800
266 33 -92.792 72.909 0.800
267 33.01 -92.82 72.909 0.800
268 33.022 -92.77 72.909 0.800
269 33.037 -92.795 72.909 0.800
270 33.043 -92.823 72.909 0.800
271 33.072 -92.81 72.909 0.790
272 33.077 -92.823 72.909 0.790
273 33.004 -92.812 72.909 0.800
274 33.004 -92.812 72.909 0.800
275 33.042 -92.813 72.909 0.800
276 33.042 -92.813 72.909 0.800
277 33.062 -92.811 72.909 0.800
278 33.062 -92.811 72.909 0.800
279 33.063 -92.827 72.909 0.790
280 33.063 -92.827 72.909 0.790
281 33.074 -92.813 72.909 0.790
282 33.074 -92.813 72.909 0.790
283 33.063 -92.813 72.909 0.790
284 33.063 -92.813 72.909 0.790
285 33.063 -92.813 72.909 0.790
286 33.063 -92.813 72.909 0.790
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287 32.937 -92.793 95.644 0.540
288 32.895 -92.769 95.644 0.540
289 32.89 -92.79 95.644 0.540
290 32.893 -92.825 95.644 0.540
291 32.929 -92.725 95.644 0.540
292 32.919 -92.751 95.644 0.540
293 32.917 -92.792 95.644 0.540
294 32.918 -92.833 95.644 0.540
295 32.924 -92.873 95.644 0.540
296 32.927 -92.9 95.644 0.540
297 32.958 -92.725 95.644 0.530
298 32.957 -92.748 95.644 0.530
299 32.951 -92.797 95.644 0.540
300 32.957 -92.833 95.644 0.540
301 32.946 -92.868 95.644 0.540
302 32.939 -92.898 95.644 0.540
303 32.98 -92.726 95.644 0.530
304 32.989 -92.751 95.644 0.530
305 32.981 -92.811 95.644 0.540
306 32.981 -92.823 95.644 0.540
307 32.895 -92.813 95.644 0.540
308 32.895 -92.813 95.644 0.540
309 32.938 -92.725 95.644 0.530
310 32.938 -92.725 95.644 0.530
311 32.938 -92.75 95.644 0.540
312 32.938 -92.75 95.644 0.540
313 32.917 -92.813 95.644 0.540
314 32.917 -92.813 95.644 0.540
315 32.938 -92.792 95.644 0.540
316 32.938 -92.792 95.644 0.540
317 32.938 -92.833 95.644 0.540
318 32.958 -92.813 95.644 0.540
319 32.958 -92.813 95.644 0.540
320 32.982 -92.813 95.644 0.540
321 32.982 -92.813 95.644 0.540
322 32.938 -92.833 95.644 0.540
323 32.938 -92.875 95.644 0.540
324 32.938 -92.875 95.644 0.540
325 32.937 -92.899 95.644 0.540
326 32.937 -92.899 95.644 0.540
327 32.938 -92.813 95.644 0.540
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328 32.938 -92.813 95.644 0.540
329 32.938 -92.813 95.644 0.540
330 32.938 -92.813 95.644 0.540
331 33.13 -92.812 95.565 0.490
332 33.094 -92.755 95.565 0.510
333 33.093 -92.794 95.565 0.510
334 33.098 -92.819 95.565 0.510
335 33.113 -92.766 95.565 0.510
336 33.124 -92.793 95.565 0.510
337 33.128 -92.831 95.565 0.490
338 33.136 -92.857 95.565 0.490
339 33.155 -92.803 95.565 0.490
340 33.162 -92.835 95.565 0.490
341 33.176 -92.858 95.565 0.490
342 33.188 -92.858 95.565 0.480
343 33.158 -92.812 95.565 0.490
344 33.158 -92.812 95.565 0.490
345 33.187 -92.854 95.565 0.490
346 33.187 -92.854 95.565 0.490
347 33.187 -92.858 95.565 0.480
348 33.187 -92.858 95.565 0.480
349 33.095 -92.812 95.565 0.510
350 33.095 -92.812 95.565 0.510
351 33.125 -92.813 95.565 0.490
352 33.125 -92.813 95.565 0.490
353 33.208 -92.763 96.679 0.450
354 33.097 -92.726 96.679 0.470
355 33.097 -92.74 96.679 0.470
356 33.133 -92.72 96.679 0.460
357 33.126 -92.748 96.679 0.450
358 33.141 -92.776 96.679 0.450
359 33.166 -92.716 96.679 0.460
360 33.167 -92.75 96.679 0.450
361 33.17 -92.789 96.679 0.450
362 33.18 -92.827 96.679 0.450
363 33.202 -92.75 96.679 0.440
364 33.208 -92.792 96.679 0.440
365 33.208 -92.833 96.679 0.450
366 33.207 -92.861 96.679 0.450
367 33.188 -92.75 96.679 0.440
368 33.188 -92.75 96.679 0.440
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369 33.179 -92.813 96.679 0.450
370 33.179 -92.813 96.679 0.450
371 33.188 -92.792 96.679 0.440
372 33.188 -92.792 96.679 0.440
373 33.188 -92.833 96.679 0.450
374 33.188 -92.833 96.679 0.450
375 33.208 -92.813 96.679 0.450
376 33.208 -92.813 96.679 0.450
377 33.188 -92.813 96.679 0.450
378 33.188 -92.813 96.679 0.450
379 33.188 -92.813 96.679 0.450
380 33.188 -92.813 96.679 0.450
381 33.1 -92.694 95.391 0.530
382 33.055 -92.679 95.391 0.540
383 33.044 -92.71 95.391 0.530
384 33.049 -92.746 95.391 0.530
385 33.055 -92.784 95.391 0.530
386 33.083 -92.67 95.391 0.530
387 33.083 -92.708 95.391 0.520
388 33.076 -92.751 95.391 0.510
389 33.074 -92.787 95.391 0.510
390 33.12 -92.705 95.391 0.520
391 33.053 -92.688 95.391 0.530
392 33.053 -92.688 95.391 0.530
393 33.063 -92.675 95.391 0.530
394 33.063 -92.675 95.391 0.530
395 33.063 -92.708 95.391 0.520
396 33.063 -92.708 95.391 0.520
397 33.063 -92.75 95.391 0.510
398 33.063 -92.75 95.391 0.510
399 33.063 -92.79 95.391 0.510
400 33.063 -92.79 95.391 0.510
401 33.083 -92.688 95.391 0.520
402 33.083 -92.688 95.391 0.520
403 33.063 -92.688 95.391 0.520
404 33.063 -92.688 95.391 0.520
405 33.063 -92.688 95.391 0.520
406 33.063 -92.688 95.391 0.520
407 33.027 -92.646 60.623 0.820
408 32.92 -92.632 60.623 0.840
409 32.927 -92.663 60.623 0.840
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410 32.934 -92.691 60.623 0.840
411 32.959 -92.632 60.623 0.840
412 32.958 -92.667 60.623 0.840
413 32.961 -92.703 60.623 0.840
414 33.001 -92.631 60.623 0.830
415 33 -92.667 60.623 0.830
416 33 -92.708 60.623 0.830
417 33.007 -92.744 60.623 0.830
418 33.039 -92.665 60.623 0.830
419 33.027 -92.7 60.623 0.830
420 33.032 -92.755 60.623 0.820
421 33.037 -92.773 60.623 0.820
422 33.066 -92.652 60.623 0.830
423 32.937 -92.636 60.623 0.840
424 32.937 -92.636 60.623 0.840
425 32.932 -92.688 60.623 0.840
426 32.932 -92.688 60.623 0.840
427 32.938 -92.667 60.623 0.840
428 32.938 -92.667 60.623 0.840
429 32.938 -92.692 60.623 0.840
430 32.938 -92.692 60.623 0.840
431 32.958 -92.688 60.623 0.840
432 32.958 -92.688 60.623 0.840
433 33 -92.688 60.623 0.830
434 33 -92.688 60.623 0.830
435 33.032 -92.687 60.623 0.830
436 33.032 -92.687 60.623 0.830
437 33.062 -92.655 60.623 0.830
438 33.062 -92.655 60.623 0.830
439 32.938 -92.688 60.623 0.840
440 32.938 -92.688 60.623 0.840
441 32.938 -92.688 60.623 0.840
442 32.938 -92.688 60.623 0.840
443 32.882 -92.711 73.854 0.820
444 32.851 -92.685 73.854 0.810
445 32.848 -92.707 73.854 0.820
446 32.85 -92.739 73.854 0.820
447 32.89 -92.644 73.854 0.810
448 32.881 -92.668 73.854 0.810
449 32.875 -92.708 73.854 0.820
450 32.875 -92.75 73.854 0.820
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451 32.878 -92.778 73.854 0.820
452 32.902 -92.64 73.854 0.810
453 32.908 -92.67 73.854 0.810
454 32.915 -92.707 73.854 0.820
455 32.9 -92.74 73.854 0.820
456 32.944 -92.713 73.854 0.810
457 32.851 -92.687 73.854 0.810
458 32.851 -92.687 73.854 0.810
459 32.875 -92.688 73.854 0.820
460 32.875 -92.688 73.854 0.820
461 32.912 -92.687 73.854 0.820
462 32.912 -92.687 73.854 0.820
463 32.938 -92.708 73.854 0.810
464 32.938 -92.708 73.854 0.810
465 33.005 -92.606 74.059 0.790
466 32.889 -92.581 74.059 0.790
467 32.92 -92.561 74.059 0.790
468 32.917 -92.584 74.059 0.790
469 32.929 -92.612 74.059 0.790
470 32.958 -92.585 74.059 0.790
471 32.958 -92.612 74.059 0.790
472 32.996 -92.59 74.059 0.790
473 32.998 -92.611 74.059 0.790
474 32.918 -92.563 74.059 0.790
475 32.918 -92.563 74.059 0.790
476 32.938 -92.587 74.059 0.790
477 32.938 -92.587 74.059 0.790
478 32.938 -92.615 74.059 0.790
479 32.938 -92.615 74.059 0.790
480 32.93 -92.53 68.501 0.820
481 32.848 -92.54 68.501 0.820
482 32.886 -92.515 68.501 0.820
483 32.876 -92.541 68.501 0.820
484 32.889 -92.564 68.501 0.830
485 32.917 -92.542 68.501 0.820
486 32.926 -92.567 68.501 0.830
487 32.948 -92.564 68.501 0.820
488 32.887 -92.562 68.501 0.830
489 32.887 -92.562 68.501 0.830
490 32.916 -92.562 68.501 0.830
491 32.916 -92.562 68.501 0.830
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492 32.937 -92.567 68.501 0.830
493 32.937 -92.567 68.501 0.830
494 32.938 -92.563 68.501 0.820
495 32.938 -92.563 68.501 0.820
496 32.938 -92.563 68.501 0.820
497 32.891 -92.514 95.607 0.540
498 32.805 -92.511 95.607 0.540
499 32.806 -92.54 95.607 0.540
500 32.801 -92.579 95.607 0.540
501 32.833 -92.509 95.607 0.540
502 32.831 -92.542 95.607 0.540
503 32.833 -92.583 95.607 0.540
504 32.836 -92.625 95.607 0.540
505 32.842 -92.66 95.607 0.540
506 32.884 -92.474 95.607 0.540
507 32.874 -92.498 95.607 0.540
508 32.86 -92.556 95.607 0.540
509 32.87 -92.585 95.607 0.540
510 32.875 -92.625 95.607 0.530
511 32.861 -92.662 95.607 0.540
512 32.905 -92.601 95.607 0.530
513 32.906 -92.615 95.607 0.530
514 32.813 -92.508 95.607 0.540
515 32.813 -92.508 95.607 0.540
516 32.802 -92.563 95.607 0.540
517 32.802 -92.563 95.607 0.540
518 32.813 -92.542 95.607 0.540
519 32.813 -92.542 95.607 0.540
520 32.813 -92.579 95.607 0.540
521 32.813 -92.579 95.607 0.540
522 32.833 -92.563 95.607 0.540
523 32.833 -92.563 95.607 0.540
524 32.867 -92.563 95.607 0.540
525 32.867 -92.563 95.607 0.540
526 32.813 -92.563 95.607 0.540
527 32.813 -92.563 95.607 0.540
528 32.813 -92.563 95.607 0.540
529 32.813 -92.563 95.607 0.540
530 32.838 -93.008 77.456 0.780
531 32.8 -92.975 77.456 0.780
532 32.798 -92.996 77.456 0.780
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533 32.808 -93.027 77.456 0.780
534 32.829 -92.974 77.456 0.780
535 32.833 -93 77.456 0.780
536 32.836 -93.039 77.456 0.780
537 32.847 -93.065 77.456 0.780
538 32.854 -92.979 77.456 0.780
539 32.862 -93.005 77.456 0.780
540 32.871 -93.043 77.456 0.780
541 32.873 -93.072 77.456 0.780
542 32.812 -92.974 77.456 0.780
543 32.812 -92.974 77.456 0.780
544 32.813 -93 77.456 0.780
545 32.813 -93 77.456 0.780
546 32.812 -93.029 77.456 0.780
547 32.812 -93.029 77.456 0.780
548 32.845 -93.062 77.456 0.780
549 32.845 -93.062 77.456 0.780
550 32.871 -93.062 77.456 0.780
551 32.871 -93.062 77.456 0.780
552 32.778 -93.081 70.183 0.830
553 32.764 -92.979 70.183 0.830
554 32.765 -93 70.183 0.820
555 32.767 -93.046 70.183 0.820
556 32.781 -93.007 70.183 0.820
557 32.791 -93.043 70.183 0.820
558 32.792 -93.083 70.183 0.820
559 32.8 -93.108 70.183 0.820
560 32.821 -93.054 70.183 0.820
561 32.833 -93.084 70.183 0.830
562 32.837 -93.116 70.183 0.830
563 32.874 -93.091 70.183 0.830
564 32.873 -93.118 70.183 0.830
565 32.906 -93.095 70.183 0.830
566 32.91 -93.114 70.183 0.830
567 32.792 -93.063 70.183 0.820
568 32.792 -93.063 70.183 0.820
569 32.813 -93.05 70.183 0.820
570 32.813 -93.05 70.183 0.820
571 32.813 -93.083 70.183 0.830
572 32.813 -93.083 70.183 0.830
573 32.813 -93.11 70.183 0.830
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574 32.813 -93.11 70.183 0.830
575 32.824 -93.063 70.183 0.830
576 32.824 -93.063 70.183 0.830
577 32.813 -93.063 70.183 0.820
578 32.813 -93.063 70.183 0.820
579 32.813 -93.063 70.183 0.820
580 32.813 -93.063 70.183 0.820
581 32.734 -93.026 71.497 0.820
582 32.685 -92.976 71.497 0.830
583 32.72 -92.92 71.497 0.830
584 32.712 -92.961 71.497 0.830
585 32.71 -92.999 71.497 0.830
586 32.715 -93.036 71.497 0.820
587 32.75 -92.921 71.497 0.830
588 32.75 -92.958 71.497 0.820
589 32.745 -93 71.497 0.820
590 32.747 -93.041 71.497 0.820
591 32.79 -92.926 71.497 0.830
592 32.79 -92.956 71.497 0.820
593 32.775 -92.98 71.497 0.820
594 32.814 -92.927 71.497 0.820
595 32.821 -92.956 71.497 0.820
596 32.723 -92.938 71.497 0.830
597 32.723 -92.938 71.497 0.830
598 32.75 -92.938 71.497 0.820
599 32.75 -92.938 71.497 0.820
600 32.792 -92.938 71.497 0.820
601 32.792 -92.938 71.497 0.820
602 32.812 -92.93 71.497 0.830
603 32.812 -92.93 71.497 0.830
604 32.813 -92.953 71.497 0.820
605 32.813 -92.953 71.497 0.820
606 32.688 -92.975 71.497 0.830
607 32.688 -92.975 71.497 0.830
608 32.812 -92.938 71.497 0.820
609 32.812 -92.938 71.497 0.820
610 32.812 -92.938 71.497 0.820
611 32.812 -92.938 71.497 0.820
612 32.95 -93.077 88.076 0.660
613 32.892 -93.045 88.076 0.660
614 32.892 -93.07 88.076 0.660
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615 32.924 -93.01 88.076 0.660
616 32.917 -93.042 88.076 0.660
617 32.92 -93.08 88.076 0.660
618 32.93 -93.107 88.076 0.660
619 32.949 -93.01 88.076 0.660
620 32.956 -93.043 88.076 0.660
621 32.958 -93.083 88.076 0.660
622 32.963 -93.121 88.076 0.660
623 32.973 -93.147 88.076 0.660
624 32.983 -93.059 88.076 0.660
625 32.993 -93.086 88.076 0.660
626 32.991 -93.118 88.076 0.660
627 32.892 -93.063 88.076 0.660
628 32.892 -93.063 88.076 0.660
629 32.958 -93.063 88.076 0.660
630 32.958 -93.063 88.076 0.660
631 32.983 -93.063 88.076 0.660
632 32.983 -93.063 88.076 0.660
633 32.938 -93.009 88.076 0.660
634 32.938 -93.009 88.076 0.660
635 32.917 -93.063 88.076 0.660
636 32.917 -93.063 88.076 0.660
637 32.938 -93.042 88.076 0.660
638 32.938 -93.042 88.076 0.660
639 32.938 -93.083 88.076 0.660
640 32.938 -93.083 88.076 0.660
641 32.938 -93.109 88.076 0.660
642 32.938 -93.109 88.076 0.660
643 32.938 -93.063 88.076 0.660
644 32.938 -93.063 88.076 0.660
645 32.938 -93.063 88.076 0.660
646 32.938 -93.063 88.076 0.660
647 32.84 -92.894 66.964 0.840
648 32.805 -92.848 66.964 0.850
649 32.805 -92.872 66.964 0.850
650 32.81 -92.907 66.964 0.840
651 32.843 -92.812 66.964 0.850
652 32.832 -92.836 66.964 0.850
653 32.833 -92.875 66.964 0.840
654 32.833 -92.917 66.964 0.840
655 32.84 -92.954 66.964 0.840
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656 32.856 -92.885 66.964 0.840
657 32.86 -92.917 66.964 0.840
658 32.856 -92.945 66.964 0.840
659 32.813 -92.846 66.964 0.850
660 32.813 -92.846 66.964 0.850
661 32.813 -92.875 66.964 0.840
662 32.813 -92.875 66.964 0.840
663 32.813 -92.913 66.964 0.840
664 32.813 -92.913 66.964 0.840
665 32.842 -92.813 66.964 0.850
666 32.842 -92.813 66.964 0.850
667 32.833 -92.938 66.964 0.840
668 32.833 -92.938 66.964 0.840
669 32.859 -92.937 66.964 0.840
670 32.859 -92.937 66.964 0.840
671 32.813 -92.937 66.964 0.840
672 32.813 -92.937 66.964 0.840
673 32.813 -92.937 66.964 0.840
674 32.813 -92.937 66.964 0.840
675 32.888 -92.921 96.332 0.510
676 32.853 -92.811 96.332 0.520
677 32.85 -92.834 96.332 0.520
678 32.852 -92.859 96.332 0.520
679 32.852 -92.972 96.332 0.510
680 32.877 -92.806 96.332 0.520
681 32.874 -92.834 96.332 0.520
682 32.876 -92.875 96.332 0.510
683 32.88 -92.916 96.332 0.510
684 32.876 -92.959 96.332 0.510
685 32.881 -92.998 96.332 0.510
686 32.887 -93.025 96.332 0.510
687 32.9 -92.848 96.332 0.520
688 32.905 -92.878 96.332 0.510
689 32.914 -92.919 96.332 0.510
690 32.916 -92.959 96.332 0.510
691 32.912 -92.994 96.332 0.510
692 32.898 -93.022 96.332 0.510
693 32.939 -92.927 96.332 0.510
694 32.942 -92.969 96.332 0.510
695 32.945 -92.988 96.332 0.510
696 32.853 -92.813 96.332 0.520
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697 32.853 -92.813 96.332 0.520
698 32.874 -92.812 96.332 0.520
699 32.874 -92.812 96.332 0.520
700 32.88 -92.938 96.332 0.510
701 32.88 -92.938 96.332 0.510
702 32.916 -92.937 96.332 0.510
703 32.916 -92.937 96.332 0.510
704 32.937 -92.929 96.332 0.510
705 32.937 -92.929 96.332 0.510
706 32.938 -92.965 96.332 0.510
707 32.938 -92.965 96.332 0.510
708 32.938 -92.988 96.332 0.510
709 32.938 -92.988 96.332 0.510
710 32.819 -92.764 76.882 0.800
711 32.77 -92.746 76.882 0.800
712 32.792 -92.723 76.882 0.800
713 32.792 -92.75 76.882 0.800
714 32.797 -92.788 76.882 0.800
715 32.805 -92.827 76.882 0.800
716 32.832 -92.754 76.882 0.800
717 32.833 -92.792 76.882 0.800
718 32.82 -92.822 76.882 0.800
719 32.856 -92.766 76.882 0.800
720 32.864 -92.79 76.882 0.800
721 32.812 -92.75 76.882 0.800
722 32.812 -92.75 76.882 0.800
723 32.805 -92.812 76.882 0.800
724 32.805 -92.812 76.882 0.800
725 32.813 -92.792 76.882 0.800
726 32.813 -92.792 76.882 0.800
727 32.812 -92.825 76.882 0.800
728 32.812 -92.825 76.882 0.800
729 32.829 -92.812 76.882 0.800
730 32.829 -92.812 76.882 0.800
731 32.813 -92.813 76.882 0.800
732 32.813 -92.813 76.882 0.800
733 32.813 -92.813 76.882 0.800
734 32.813 -92.813 76.882 0.800
735 32.782 -92.678 93.669 0.590
736 32.759 -92.637 93.669 0.600
737 32.754 -92.667 93.669 0.600
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738 32.759 -92.706 93.669 0.600
739 32.769 -92.732 93.669 0.600
740 32.792 -92.667 93.669 0.600
741 32.792 -92.704 93.669 0.600
742 32.773 -92.73 93.669 0.600
743 32.789 -92.637 93.669 0.600
744 32.815 -92.639 93.669 0.590
745 32.826 -92.671 93.669 0.590
746 32.828 -92.709 93.669 0.590
747 32.834 -92.733 93.669 0.590
748 32.756 -92.688 93.669 0.600
749 32.756 -92.688 93.669 0.600
750 32.813 -92.639 93.669 0.590
751 32.813 -92.639 93.669 0.590
752 32.792 -92.688 93.669 0.600
753 32.792 -92.688 93.669 0.600
754 32.813 -92.667 93.669 0.590
755 32.813 -92.667 93.669 0.590
756 32.813 -92.708 93.669 0.590
757 32.813 -92.708 93.669 0.590
758 32.813 -92.729 93.669 0.590
759 32.813 -92.729 93.669 0.590
760 32.83 -92.688 93.669 0.590
761 32.83 -92.688 93.669 0.590
762 32.813 -92.688 93.669 0.590
763 32.813 -92.688 93.669 0.590
764 32.813 -92.688 93.669 0.590
765 32.813 -92.688 93.669 0.590
766 32.758 -92.594 76.266 0.800
767 32.721 -92.562 76.266 0.800
768 32.721 -92.562 76.266 0.800
769 32.719 -92.551 76.266 0.800
770 32.722 -92.578 76.266 0.800
771 32.728 -92.629 76.266 0.800
772 32.747 -92.558 76.266 0.800
773 32.75 -92.583 76.266 0.800
774 32.747 -92.62 76.266 0.800
775 32.773 -92.561 76.266 0.790
776 32.784 -92.588 76.266 0.800
777 32.794 -92.617 76.266 0.800
778 32.813 -92.601 76.266 0.800
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779 32.816 -92.618 76.266 0.800
780 32.75 -92.563 76.266 0.800
781 32.75 -92.563 76.266 0.800
782 32.774 -92.562 76.266 0.790
783 32.774 -92.562 76.266 0.790
784 32.813 -92.6 76.266 0.800
785 32.813 -92.6 76.266 0.800
786 32.813 -92.618 76.266 0.800
787 32.813 -92.618 76.266 0.800
788 32.64 -92.932 79.302 0.780
789 32.7 -92.813 79.302 0.790
790 32.7 -92.813 79.302 0.790
791 32.598 -92.882 79.302 0.770
792 32.592 -92.91 79.302 0.770
793 32.641 -92.812 79.302 0.780
794 32.636 -92.84 79.302 0.780
795 32.625 -92.875 79.302 0.780
796 32.626 -92.915 79.302 0.780
797 32.651 -92.811 79.302 0.780
798 32.665 -92.835 79.302 0.780
799 32.667 -92.875 79.302 0.780
800 32.667 -92.917 79.302 0.780
801 32.669 -92.955 79.302 0.780
802 32.702 -92.811 79.302 0.790
803 32.699 -92.833 79.302 0.790
804 32.702 -92.877 79.302 0.780
805 32.701 -92.917 79.302 0.780
806 32.697 -92.948 79.302 0.780
807 32.702 -92.937 79.302 0.780
808 32.702 -92.937 79.302 0.780
809 32.642 -92.813 79.302 0.780
810 32.642 -92.813 79.302 0.780
811 32.653 -92.813 79.302 0.780
812 32.653 -92.813 79.302 0.780
813 32.688 -92.838 79.302 0.790
814 32.688 -92.838 79.302 0.790
815 32.688 -92.875 79.302 0.780
816 32.688 -92.875 79.302 0.780
817 32.667 -92.938 79.302 0.780
818 32.667 -92.938 79.302 0.780
819 32.688 -92.917 79.302 0.780
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820 32.688 -92.917 79.302 0.780
821 32.687 -92.955 79.302 0.780
822 32.687 -92.955 79.302 0.780
823 32.688 -92.938 79.302 0.780
824 32.688 -92.938 79.302 0.780
825 32.688 -92.938 79.302 0.780
826 32.688 -92.938 79.302 0.780
827 32.751 -92.868 65.988 0.850
828 32.718 -92.807 65.988 0.860
829 32.719 -92.834 65.988 0.860
830 32.721 -92.871 65.988 0.850
831 32.724 -92.902 65.988 0.850
832 32.74 -92.807 65.988 0.860
833 32.749 -92.834 65.988 0.850
834 32.75 -92.875 65.988 0.850
835 32.75 -92.901 65.988 0.850
836 32.777 -92.846 65.988 0.850
837 32.785 -92.876 65.988 0.850
838 32.791 -92.905 65.988 0.850
839 32.716 -92.812 65.988 0.860
840 32.716 -92.812 65.988 0.860
841 32.743 -92.813 65.988 0.860
842 32.743 -92.813 65.988 0.860
843 32.558 -92.847 96.047 0.530
844 32.548 -92.791 96.047 0.520
845 32.552 -92.832 96.047 0.520
846 32.579 -92.872 96.047 0.530
847 32.58 -92.896 96.047 0.520
848 32.61 -92.763 96.047 0.530
849 32.619 -92.793 96.047 0.530
850 32.62 -92.83 96.047 0.530
851 32.607 -92.857 96.047 0.530
852 32.589 -92.765 96.047 0.530
853 32.583 -92.792 96.047 0.530
854 32.583 -92.833 96.047 0.530
855 32.55 -92.813 96.047 0.520
856 32.55 -92.813 96.047 0.520
857 32.563 -92.792 96.047 0.530
858 32.563 -92.792 96.047 0.530
859 32.563 -92.833 96.047 0.530
860 32.563 -92.833 96.047 0.530
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861 32.583 -92.813 96.047 0.530
862 32.583 -92.813 96.047 0.530
863 32.621 -92.812 96.047 0.530
864 32.621 -92.812 96.047 0.530
865 32.563 -92.813 96.047 0.530
866 32.563 -92.813 96.047 0.530
867 32.563 -92.813 96.047 0.530
868 32.563 -92.813 96.047 0.530
869 32.559 -92.746 96.221 0.530
870 32.55 -92.719 96.221 0.510
871 32.626 -92.714 96.221 0.530
872 32.627 -92.748 96.221 0.530
873 32.639 -92.789 96.221 0.530
874 32.666 -92.681 96.221 0.520
875 32.663 -92.709 96.221 0.530
876 32.661 -92.746 96.221 0.530
877 32.651 -92.788 96.221 0.530
878 32.585 -92.714 96.221 0.520
879 32.581 -92.746 96.221 0.520
880 32.564 -92.772 96.221 0.520
881 32.563 -92.718 96.221 0.520
882 32.563 -92.718 96.221 0.520
883 32.641 -92.812 96.221 0.530
884 32.641 -92.812 96.221 0.530
885 32.664 -92.687 96.221 0.530
886 32.664 -92.687 96.221 0.530
887 32.731 -92.761 94.108 0.590
888 32.695 -92.688 94.108 0.590
889 32.695 -92.688 94.108 0.590
890 32.683 -92.683 94.108 0.590
891 32.683 -92.707 94.108 0.590
892 32.677 -92.758 94.108 0.590
893 32.671 -92.792 94.108 0.590
894 32.678 -92.818 94.108 0.580
895 32.694 -92.685 94.108 0.590
896 32.707 -92.711 94.108 0.590
897 32.708 -92.75 94.108 0.590
898 32.707 -92.789 94.108 0.590
899 32.691 -92.817 94.108 0.590
900 32.741 -92.721 94.108 0.590
901 32.749 -92.75 94.108 0.590
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902 32.752 -92.789 94.108 0.590
903 32.766 -92.817 94.108 0.590
904 32.773 -92.761 94.108 0.590
905 32.781 -92.799 94.108 0.590
906 32.787 -92.831 94.108 0.590
907 32.794 -92.855 94.108 0.590
908 32.692 -92.812 94.108 0.590
909 32.692 -92.812 94.108 0.590
910 32.763 -92.812 94.108 0.590
911 32.763 -92.812 94.108 0.590
912 32.784 -92.813 94.108 0.590
913 32.784 -92.813 94.108 0.590
914 32.684 -92.688 94.108 0.590
915 32.684 -92.688 94.108 0.590
916 32.688 -92.684 94.108 0.590
917 32.688 -92.684 94.108 0.590
918 32.688 -92.708 94.108 0.590
919 32.688 -92.708 94.108 0.590
920 32.688 -92.75 94.108 0.590
921 32.688 -92.75 94.108 0.590
922 32.673 -92.812 94.108 0.580
923 32.673 -92.812 94.108 0.580
924 32.688 -92.792 94.108 0.590
925 32.688 -92.792 94.108 0.590
926 32.687 -92.818 94.108 0.580
927 32.687 -92.818 94.108 0.580
928 32.688 -92.688 94.108 0.590
929 32.688 -92.688 94.108 0.590
930 32.688 -92.688 94.108 0.590
931 32.688 -92.688 94.108 0.590
932 32.688 -92.813 94.108 0.590
933 32.688 -92.813 94.108 0.590
934 32.688 -92.813 94.108 0.590
935 32.688 -92.813 94.108 0.590
936 32.53 -92.68 96.480 0.490
937 32.558 -92.601 96.480 0.490
938 32.547 -92.628 96.480 0.480
939 32.542 -92.667 96.480 0.480
940 32.54 -92.7 96.480 0.490
941 32.627 -92.636 96.480 0.500
942 32.625 -92.667 96.480 0.500
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943 32.622 -92.695 96.480 0.490
944 32.650 -92.636 96.480 0.500
945 32.653 -92.665 96.480 0.500
946 32.646 -92.688 96.480 0.500
947 32.574 -92.601 96.480 0.490
948 32.582 -92.626 96.480 0.490
949 32.583 -92.667 96.480 0.490
950 32.580 -92.695 96.480 0.490
951 32.562 -92.601 96.480 0.490
952 32.562 -92.601 96.480 0.490
953 32.563 -92.625 96.480 0.490
954 32.563 -92.625 96.480 0.490
955 32.542 -92.688 96.480 0.490
956 32.542 -92.688 96.480 0.490
957 32.563 -92.667 96.480 0.490
958 32.563 -92.667 96.480 0.490
959 32.563 -92.698 96.480 0.490
960 32.563 -92.698 96.480 0.490
961 32.583 -92.688 96.480 0.490
962 32.583 -92.688 96.480 0.490
963 32.625 -92.688 96.480 0.500
964 32.625 -92.688 96.480 0.500
965 32.646 -92.688 96.480 0.500
966 32.646 -92.688 96.480 0.500
967 32.563 -92.688 96.480 0.490
968 32.563 -92.688 96.480 0.490
969 32.563 -92.688 96.480 0.490
970 32.563 -92.688 96.480 0.490
971 32.634 -92.602 76.964 0.800
972 32.661 -92.563 76.964 0.800
973 32.661 -92.563 76.964 0.800
974 32.638 -92.555 76.964 0.790
975 32.629 -92.585 76.964 0.800
976 32.623 -92.615 76.964 0.800
977 32.655 -92.558 76.964 0.790
978 32.664 -92.581 76.964 0.800
979 32.659 -92.623 76.964 0.800
980 32.662 -92.650 76.964 0.800
981 32.690 -92.570 76.964 0.800
982 32.600 -92.601 76.964 0.790
983 32.600 -92.614 76.964 0.790
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984 32.635 -92.563 76.964 0.800
985 32.635 -92.563 76.964 0.800
986 32.687 -92.573 76.964 0.800
987 32.687 -92.573 76.964 0.800
988 32.704 -92.619 74.392 0.810
989 32.687 -92.515 74.392 0.810
990 32.687 -92.515 74.392 0.810
991 32.681 -92.562 74.392 0.810
992 32.681 -92.562 74.392 0.810
993 32.687 -92.542 74.392 0.810
994 32.687 -92.542 74.392 0.810
995 32.688 -92.589 74.392 0.810
996 32.688 -92.589 74.392 0.810
997 32.700 -92.563 74.392 0.810
998 32.700 -92.563 74.392 0.810
999 32.716 -92.687 74.392 0.810
1000 32.716 -92.687 74.392 0.810
1001 32.643 -92.543 74.392 0.810
1002 32.676 -92.517 74.392 0.810
1003 32.669 -92.541 74.392 0.810
1004 32.679 -92.595 74.392 0.810
1005 32.678 -92.625 74.392 0.810
1006 32.676 -92.661 74.392 0.810
1007 32.700 -92.544 74.392 0.810
1008 32.704 -92.586 74.392 0.810
1009 32.708 -92.625 74.392 0.810
1010 32.709 -92.666 74.392 0.810
1011 32.720 -92.694 74.392 0.810
1012 32.730 -92.603 74.392 0.810
1013 32.733 -92.632 74.392 0.810
1014 32.734 -92.667 74.392 0.810
1015 32.738 -92.700 74.392 0.810
1016 32.735 -92.687 74.392 0.810
1017 32.735 -92.687 74.392 0.810
1018 32.688 -92.625 74.392 0.810
1019 32.688 -92.625 74.392 0.810
1020 32.688 -92.664 74.392 0.810
1021 32.688 -92.664 74.392 0.810
1022 32.688 -92.563 74.392 0.810
1023 32.688 -92.563 74.392 0.810
1024 32.688 -92.563 74.392 0.810
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1025 32.688 -92.563 74.392 0.810
1026 32.439 -92.486 91.044 0.640
1027 32.498 -92.438 91.044 0.640
1028 32.498 -92.438 91.044 0.640
1029 32.492 -92.562 91.044 0.640
1030 32.492 -92.562 91.044 0.640
1031 32.459 -92.459 91.044 0.640
1032 32.458 -92.500 91.044 0.640
1033 32.458 -92.542 91.044 0.640
1034 32.463 -92.582 91.044 0.640
1035 32.492 -92.435 91.044 0.630
1036 32.498 -92.457 91.044 0.640
1037 32.494 -92.501 91.044 0.640
1038 32.491 -92.542 91.044 0.640
1039 32.492 -92.579 91.044 0.640
1040 32.521 -92.450 91.044 0.640
1041 32.458 -92.562 91.044 0.640
1042 32.458 -92.562 91.044 0.640
1043 32.521 -92.579 80.747 0.740
1044 32.513 -92.563 80.747 0.740
1045 32.513 -92.563 80.747 0.740
1046 32.516 -92.471 80.747 0.750
1047 32.514 -92.498 80.747 0.750
1048 32.511 -92.542 80.747 0.750
1049 32.514 -92.583 80.747 0.740
1050 32.525 -92.470 80.747 0.750
1051 32.537 -92.504 80.747 0.750
1052 32.542 -92.542 80.747 0.750
1053 32.541 -92.583 80.747 0.740
1054 32.533 -92.614 80.747 0.740
1055 32.566 -92.519 80.747 0.750
1056 32.571 -92.539 80.747 0.750
1057 32.565 -92.580 80.747 0.750
1058 32.562 -92.518 80.747 0.750
1059 32.562 -92.518 80.747 0.750
1060 32.542 -92.563 80.747 0.740
1061 32.542 -92.563 80.747 0.740
1062 32.563 -92.542 80.747 0.750
1063 32.563 -92.542 80.747 0.750
1064 32.563 -92.581 80.747 0.750
1065 32.563 -92.581 80.747 0.750
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1066 32.566 -92.562 80.747 0.750
1067 32.566 -92.562 80.747 0.750
1068 32.563 -92.563 80.747 0.750
1069 32.563 -92.563 80.747 0.750
1070 32.563 -92.563 80.747 0.750
1071 32.563 -92.563 80.747 0.750
1072 32.541 -92.412 70.305 0.810
1073 32.506 -92.437 70.305 0.820
1074 32.506 -92.437 70.305 0.820
1075 32.502 -92.420 70.305 0.820
1076 32.518 -92.442 70.305 0.820
1077 32.548 -92.349 70.305 0.810
1078 32.544 -92.377 70.305 0.820
1079 32.542 -92.417 70.305 0.820
1080 32.543 -92.457 70.305 0.820
1081 32.552 -92.490 70.305 0.820
1082 32.607 -92.392 70.305 0.820
1083 32.611 -92.416 70.305 0.820
1084 32.607 -92.441 70.305 0.820
1085 32.564 -92.351 70.305 0.820
1086 32.578 -92.383 70.305 0.820
1087 32.583 -92.417 70.305 0.820
1088 32.581 -92.457 70.305 0.820
1089 32.573 -92.498 70.305 0.820
1090 32.579 -92.523 70.305 0.830
1091 32.562 -92.350 70.305 0.810
1092 32.562 -92.350 70.305 0.810
1093 32.563 -92.375 70.305 0.820
1094 32.563 -92.375 70.305 0.820
1095 32.542 -92.438 70.305 0.820
1096 32.542 -92.438 70.305 0.820
1097 32.563 -92.417 70.305 0.820
1098 32.563 -92.417 70.305 0.820
1099 32.563 -92.458 70.305 0.820
1100 32.563 -92.458 70.305 0.820
1101 32.563 -92.497 70.305 0.820
1102 32.563 -92.497 70.305 0.820
1103 32.583 -92.438 70.305 0.820
1104 32.583 -92.438 70.305 0.820
1105 32.609 -92.437 70.305 0.820
1106 32.609 -92.437 70.305 0.820
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1107 32.563 -92.438 70.305 0.820
1108 32.563 -92.438 70.305 0.820
1109 32.563 -92.438 70.305 0.820
1110 32.588 -92.334 71.294 0.820
1111 32.549 -92.328 71.294 0.800
1112 32.620 -92.306 71.294 0.810
1113 32.625 -92.333 71.294 0.820
1114 32.626 -92.375 71.294 0.820
1115 32.627 -92.403 71.294 0.820
1116 32.650 -92.334 71.294 0.820
1117 32.650 -92.376 71.294 0.820
1118 32.652 -92.398 71.294 0.820
1119 32.563 -92.313 71.294 0.810
1120 32.563 -92.313 71.294 0.810
1121 32.563 -92.313 71.294 0.810
1122 32.586 -92.305 71.294 0.810
1123 32.584 -92.333 71.294 0.810
1124 32.589 -92.367 71.294 0.810
1125 32.563 -92.329 71.294 0.810
1126 32.563 -92.329 71.294 0.810
1127 32.583 -92.313 71.294 0.810
1128 32.583 -92.313 71.294 0.810
1129 32.623 -92.313 71.294 0.810
1130 32.623 -92.313 71.294 0.810
1131 32.555 -92.270 75.854 0.780
1132 32.548 -92.227 75.854 0.790
1133 32.609 -92.224 75.854 0.790
1134 32.623 -92.252 75.854 0.800
1135 32.624 -92.286 75.854 0.790
1136 32.649 -92.263 75.854 0.800
1137 32.649 -92.273 75.854 0.800
1138 32.592 -92.225 75.854 0.790
1139 32.583 -92.250 75.854 0.790
1140 32.581 -92.286 75.854 0.790
1141 32.823 -92.403 70.767 0.810
1142 32.771 -92.436 70.767 0.790
1143 32.770 -92.441 70.767 0.800
1144 32.801 -92.390 70.767 0.790
1145 32.794 -92.418 70.767 0.790
1146 32.794 -92.457 70.767 0.800
1147 32.799 -92.491 70.767 0.800
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1148 32.799 -92.491 70.767 0.800
1149 32.830 -92.418 70.767 0.800
1150 32.833 -92.458 70.767 0.810
1151 32.833 -92.488 70.767 0.810
1152 32.866 -92.460 70.767 0.810
1153 32.861 -92.482 70.767 0.810
1154 32.770 -92.438 70.767 0.800
1155 32.770 -92.438 70.767 0.800
1156 32.792 -92.438 70.767 0.800
1157 32.792 -92.438 70.767 0.800
1158 32.813 -92.417 70.767 0.800
1159 32.813 -92.417 70.767 0.800
1160 32.813 -92.458 70.767 0.810
1161 32.813 -92.458 70.767 0.810
1162 32.813 -92.487 70.767 0.810
1163 32.813 -92.487 70.767 0.810
1164 32.832 -92.437 70.767 0.810
1165 32.832 -92.437 70.767 0.810
1166 32.813 -92.438 70.767 0.810
1167 32.813 -92.438 70.767 0.810
1168 32.813 -92.438 70.767 0.810
1169 32.813 -92.438 70.767 0.810
1170 32.623 -92.462 79.900 0.770
1171 32.667 -92.438 79.900 0.770
1172 32.667 -92.438 79.900 0.770
1173 32.688 -92.422 79.900 0.760
1174 32.688 -92.422 79.900 0.760
1175 32.687 -92.446 79.900 0.770
1176 32.687 -92.446 79.900 0.770
1177 32.699 -92.437 79.900 0.750
1178 32.699 -92.437 79.900 0.750
1179 32.633 -92.423 79.900 0.760
1180 32.624 -92.457 79.900 0.770
1181 32.610 -92.491 79.900 0.770
1182 32.666 -92.394 79.900 0.760
1183 32.666 -92.418 79.900 0.760
1184 32.665 -92.450 79.900 0.770
1185 32.697 -92.425 79.900 0.750
1186 32.698 -92.443 79.900 0.760
1187 32.600 -92.465 79.900 0.770
1188 32.593 -92.501 79.900 0.770
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1189 32.588 -92.524 79.9 0.77
1190 32.63 -92.438 79.9 0.77
1191 32.63 -92.438 79.9 0.77
1192 32.688 -92.438 79.9 0.76
1193 32.688 -92.438 79.9 0.76
1194 32.688 -92.438 79.9 0.76
1195 32.688 -92.438 79.9 0.76
1196 32.662 -92.497 63.705 0.85
1197 32.688 -92.467 63.705 0.85
1198 32.688 -92.467 63.705 0.85
1199 32.688 -92.495 63.705 0.85
1200 32.688 -92.495 63.705 0.85
1201 32.72 -92.438 63.705 0.85
1202 32.72 -92.438 63.705 0.85
1203 32.636 -92.474 63.705 0.85
1204 32.628 -92.502 63.705 0.85
1205 32.622 -92.54 63.705 0.85
1206 32.61 -92.576 63.705 0.85
1207 32.669 -92.469 63.705 0.85
1208 32.666 -92.499 63.705 0.85
1209 32.648 -92.528 63.705 0.85
1210 32.715 -92.416 63.705 0.84
1211 32.71 -92.461 63.705 0.85
1212 32.704 -92.492 63.705 0.85
1213 32.742 -92.395 63.705 0.84
1214 32.735 -92.408 63.705 0.84
1215 32.732 -92.461 63.705 0.85
1216 32.733 -92.482 63.705 0.85
1217 32.729 -92.438 63.705 0.85
1218 32.729 -92.438 63.705 0.85
1219 32.603 -92.515 63.705 0.85
1220 32.59 -92.545 63.705 0.85
1221 32.585 -92.582 63.705 0.84
1222 32.586 -92.563 63.705 0.84
1223 32.586 -92.563 63.705 0.84
1224 32.614 -92.562 63.705 0.85
1225 32.614 -92.562 63.705 0.85
1226 32.78 -92.409 95.227 0.54
1227 32.688 -92.38 95.227 0.52
1228 32.688 -92.38 95.227 0.52
1229 32.688 -92.402 95.227 0.52
310
Latitude Longitude SCS	CN Budyko	Parameter
1230 32.688 -92.402 95.227 0.52
1231 32.688 -92.515 95.227 0.54
1232 32.688 -92.515 95.227 0.54
1233 32.688 -92.522 95.227 0.54
1234 32.688 -92.522 95.227 0.54
1235 32.678 -92.381 95.227 0.53
1236 32.681 -92.4 95.227 0.53
1237 32.687 -92.512 95.227 0.54
1238 32.687 -92.522 95.227 0.54
1239 32.713 -92.347 95.227 0.53
1240 32.709 -92.375 95.227 0.52
1241 32.702 -92.401 95.227 0.52
1242 32.713 -92.509 95.227 0.54
1243 32.716 -92.529 95.227 0.54
1244 32.749 -92.35 95.227 0.52
1245 32.75 -92.375 95.227 0.52
1246 32.753 -92.418 95.227 0.52
1247 32.753 -92.458 95.227 0.53
1248 32.75 -92.5 95.227 0.54
1249 32.751 -92.538 95.227 0.54
1250 32.786 -92.348 95.227 0.52
1251 32.79 -92.372 95.227 0.52
1252 32.776 -92.406 95.227 0.52
1253 32.776 -92.468 95.227 0.53
1254 32.781 -92.503 95.227 0.54
1255 32.787 -92.542 95.227 0.54
1256 32.785 -92.566 95.227 0.54
1257 32.75 -92.437 95.227 0.52
1258 32.75 -92.437 95.227 0.52
1259 32.784 -92.562 95.227 0.54
1260 32.784 -92.562 95.227 0.54
1261 32.755 -92.283 78.429 0.78
1262 32.688 -92.333 78.429 0.77
1263 32.688 -92.333 78.429 0.77
1264 32.687 -92.359 78.429 0.77
1265 32.687 -92.359 78.429 0.77
1266 32.708 -92.313 78.429 0.77
1267 32.708 -92.313 78.429 0.77
1268 32.687 -92.309 78.429 0.78
1269 32.671 -92.337 78.429 0.78
1270 32.665 -92.37 78.429 0.78
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1271 32.657 -92.397 78.429 0.78
1272 32.722 -92.265 78.429 0.78
1273 32.709 -92.292 78.429 0.78
1274 32.707 -92.329 78.429 0.77
1275 32.69 -92.357 78.429 0.77
1276 32.749 -92.292 78.429 0.78
1277 32.75 -92.331 78.429 0.77
1278 32.782 -92.326 78.429 0.77
1279 32.75 -92.313 78.429 0.77
1280 32.75 -92.313 78.429 0.77
1281 32.686 -92.313 78.429 0.78
1282 32.686 -92.313 78.429 0.78
1283 32.688 -92.304 78.429 0.78
1284 32.688 -92.304 78.429 0.78
1285 32.688 -92.313 78.429 0.77
1286 32.688 -92.313 78.429 0.77
1287 32.688 -92.313 78.429 0.77
1288 32.688 -92.313 78.429 0.77
1289 32.701 -92.225 72.163 0.82
1290 32.687 -92.287 72.163 0.82
1291 32.687 -92.287 72.163 0.82
1292 32.639 -92.186 72.163 0.82
1293 32.631 -92.211 72.163 0.82
1294 32.638 -92.236 72.163 0.82
1295 32.643 -92.296 72.163 0.82
1296 32.644 -92.313 72.163 0.81
1297 32.666 -92.214 72.163 0.82
1298 32.668 -92.249 72.163 0.82
1299 32.667 -92.292 72.163 0.82
1300 32.662 -92.317 72.163 0.81
1301 32.707 -92.248 72.163 0.82
1302 32.691 -92.278 72.163 0.82
1303 32.639 -92.187 72.163 0.82
1304 32.639 -92.187 72.163 0.82
1305 32.644 -92.312 72.163 0.81
1306 32.644 -92.312 72.163 0.81
1307 32.688 -92.25 72.163 0.82
1308 32.688 -92.25 72.163 0.82
1309 32.666 -92.312 72.163 0.81
1310 32.666 -92.312 72.163 0.81
1311 32.61 -92.139 73 0.8
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1312 32.553 -92.21 73 0.8
1313 32.625 -92.166 73 0.8
1314 32.615 -92.2 73 0.8
1315 32.666 -92.167 73 0.8
1316 32.667 -92.194 73 0.81
1317 32.563 -92.188 73 0.8
1318 32.563 -92.188 73 0.8
1319 32.563 -92.188 73 0.8
1320 32.584 -92.167 73 0.8
1321 32.582 -92.206 73 0.8
1322 32.563 -92.23 73 0.8
1323 32.563 -92.208 73 0.8
1324 32.563 -92.208 73 0.8
1325 32.583 -92.188 73 0.8
1326 32.583 -92.188 73 0.8
1327 32.62 -92.188 73 0.81
1328 32.62 -92.188 73 0.81
1329 32.665 -92.188 73 0.81
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